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I BAB  
NAULUHADNEP  
 
.A  halasaM gnakaleB rataL  
igolonket atpicret kaynab ini nredom namaz iD -  gnay ujam igolonket
.aynnaisarepognep anaras iagabes MBB nakanuggnem   rebmus iges irad tahiliD
d kadit gnay mala ayad rebmus utas halas nakapurem kaynim ,aynmala ayad -a
aw nakhutubid kaynim taubmem kutnu nial atak malad uata iurahabrepid tap -k
 idajret MBB naakgnalek kaynab ini gnarakes ,uti anerak helO .amal gnay ut
anamid - anam  naka aisunam nagnutnagretek takgnit anerak nakbabesid uti laH .
m naka akam ignaluggnatid areges kadit alib tubesret laH .iggnit gnay MBB -e
.adnutret naka aisunam naajrekep anerak iridnes uti aisunam nakigur  
enem takaraysam helo nakasarid tagnas tubesret laH k hawabek hagn -a
D .tubesret MBB agrah nakianek naktabikagnem naka MBB naakgnalek aner -i
m gnay hawabek hagnenem nagnalak takaraysam kaynab ini iregen kosolep -a
irahes rakab nahab kutnu hanat kaynim nakanuggnem his - m gnaraj kaT .irah -e
akgnapid tubereb iapmas aker m hataj naktapadnem kutnu aynah kaynim nal -i
.hatniremep irad harum kayn  
 gnajnunem kutnu evitanretla ygrene utaus nakhutubid uti anerak helO
r gnay ygrene nakatpicnem kutnu tutnutid aisunam .aisunam ajrek satifitka -a
ileM .iurahabrepid tapad nad nagnukgnil ham kes kaynab ini atik ratikesid tah -a
 .takaraysam igab halasam idajnem aynah nad iakapret kat hadus gnay habmil il
 takaraysam nagnalakid ubmel narotoK .ubmel narotok habmil ajas aynlasiM
 .ajas utigeb gnaubid aynah uata gnadnak kupup nakidajid aynah aynasaib  
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K  tapad ubmel narotok utiay hapmilem gnay amatu nahab naaidesrete
.gnaraoib uata sagoib apureb utiay evitanretla ygrene nakidajid   tapad sagoiB
 naadaek adap kanret narotok isatnemref irad naklisahid kiborea   apnat(
 .)negisko ah kanret narotok ,sagoib nataubmeP  natujnalekreb araces aidesret sur
 nakgnadeS .kanret iaynupmem gnay kanretep helo nakukalid aynasib gnay
 kutneb idajnem kanret narotok haburem nagned nakukalid gnaraoib nataubmep
 kutnebret hadus gnay tekirB .kutneb iagabreb malad katecid nagned tekirb
rekid .irahatam ranis nagned nakgni  
 niseM .tekirb katecnep nisem nakanuggnem nagned katecid tekirB
 niseM .aynmulebes narasapid radereb hadus uata taubid hanrep hadus tubesret
 ,nahamelek nad nahibelek ikilimem  narasapid ada gnay tekirb katecnep
em irad nahibelek  aynnaisarpognep gnapmag nisem halada aynaratnaid ini nis
 nakatec nakenem isarporeb naka lokgne akam ralkas nakenem nagned utiay
 nisem ajrek sesorp halada aynaratnaid aynnahamelek kutnu takgnadeS .tekirb
ecek naktakgnitid asib hisam aynsurahes ,tabmal hisam  .aynnaserpegnep natap  
keb upmam gnacnarid gnay tekirb katecnep niseM e  uynitnok araces ajr
 katecnep nisem naka nahutubek ihunemem kutnu ahasu utas halas nakapurem
 iagabes kirtsil rotom aganet nakanuggnem ini tekirb katecnep niseM .tekirb
aynkareggnep aganet  isakifidomid ini ubmel narotok tekirb katecnep niseM .
 nagned tekirb nakatecnep utkaW .lamitpo araces ajrekeb upmam raga susuhk
 lisah naklisahgnem upmem nad neisife hibel tapad ini nisem nakanuggnem
irad naparaH .rednilis kutneb nagned magares gnay nakatec   utiay ini nisem
 narotok tekirb iskudorp lisah satilauk nad satitnauk naktakgninem upmam
.ubmel  
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  aparebeb malad igabret ,ini tekirb katecnep nisem nataubmep malaD
nenopmoK .nenopmok - gnisam aynisgnuf ikilimem tubesret nenopmok -  .gnisam
nenopmoK -  tekirb katecnep nasadnal ,gnisac ,akgnar halada tubesret nenopmok
nakrasadreb taubid nenopmoK  .isimsnart nad   taubid halet gnay ajrek rabmag
 malad ,nisem amatu gnaponep iagabes isgnufreb akgnaR .uluhad hibelret
 tubesret akgnar raga tauk gnay iskurtsnok nakhutubid akgnar nataubmep
 gnay nisem naratup irad rotarepo gnudnilep iagabes isgnufreb gnisaC .hokok
nem tapad  tahilret nisem raga aguj uti gnipmasid ,ajrek naakalecek naktabikag
 .aynisgnuf nagned iauses raga apur naikimedes taubid surah gnisaC .ipar
 isimsnarT .tekirb nakatec rednilis gnaponep iagabes isgnufreb nasadnaL
areggnep uata ayad rulaynem iagabes isgnufreb  nasadnal ek kirtsil rotom irad k
.tekirb katecnep  
 nisem naratup irad rotarepo gnudnilep iagabes aynisgnuf iauses gnisaC
 nataubmep kutnu nakanugid gnay tala aparebeb .talp iseb nahab irad taubid
gnitnug ,talp gnotomep nisem ,talp kukenep nisem halada gnisac   ,ulap ,talp
 .lld ajab ratsim  
.B  halasaM isakifitnedI  
 isakifitnediid tapad akam ,sataid gnakaleb ratal nakrasadreB
 tekirb katecnep nisem nagnacnarep nagned natiakreb gnay nahalasamrep
 metsis ubmel narotok yrator   : tukireb iagabes utiay  
.1  retla ygrene aynulreP .kaynim rakab nahab halasam isatagnem kutnu evitan  
.2  .fitanretla igrene utaus taubmep tala aynulreP  
.3    .lamiskam muleb fitanretla igrene iagabes ubmel narotok naanuggneP  
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.4    tekirb katecnep tala haubes gnacnarem anamiagaB  
.5   .nisem naratup irad rotarepo ignudnilem kutnu gnisac nataubmep aynulreP  
.6  ayad isimsnart metsis anamiagaB  
.7  nenopmok anamiagaB -  metsis tekirb katecnep nisem nenopmok yrator  
.C  halasaM nasataB  
 naropal akam ,sata id halasam isakifitnedi nad gnakaleb ratal nakrasadreB
 gnisac nataubmep gnatnet sahabmem nagned isatab silunep ini rihka sagut
 metsis ubmel narotok tekirb katecnep nisem yrator  . 
.D  halasaM nasumuR  
tapad sata id halasam nasatab adap ucagneM   iagabes halasam naksumurid
:tukireb  
.1   katecnep nisem gnisac taubmem kutnu nakanugid gnay hakapa nahaB
 metsis ubmel narotok tekirb yrator  ? 
.2   katecnep nisem gnisac nataubmep malad nakanugid gnay ajas apa talA
 metsis ubmel narotok tekirb yrator  ? 
.3   anamiagaB sorp se   nisem gnisac nataubmep katecnep   ubmel narotok tekirb
 metsis yrator ? 
.4  anamiagaB   ajrenik nad isgnuf  gnisac   metsis tekirb katecnep yrator  
?tubesret  
 
.E  naujuT  
   :tukireb iagabes naklisahid gnay kudorp irad iapacid nigni gnay naujuT  
.1   gnisac taubmem kutnu nahab iuhategneM  narotok tekirb katecnep nisem
 metsis ubmel yrator . 
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.2  nataubmep malad nakanugid gnay tala iuhategneM   katecnep nisem gnisac
 metsis ubmel narotok tekirb yrator . 
.3   gnisac nataubmep sesorp iuhategneM  ubmel narotok tekirb katecnep nisem
 metsis yrator . 
.4   tekirb katecnep nisem adap gnisac ajrenik iju nad isgnuf iuhategneM
 metsis ubmel narotok yrator  .  
.F  taafnaM  
.1  awsisahaM igaB  
.a   ,nakgnabmegnem malad atayn araces rajaleb sesorp nakapureM
atpicnem nad isakifidomem  irid kutnu taafnamreb gnay tala utaus nak
.nial gnaro nupuam iridnes  
.b   gnadib igolonket isavoni arac gnatnet fitka rajaleb ledom iagabeS
 amales tapadid gnay umli nakparenem malad anaras nad nisem kinket
olonkeT nad nauhategneP umlI nakgnabmegnem kutnu hailuk  ig
.)KETPI(  
.c   malad awsisaham ajrek retkarak nakutnebmep sesorp iagabeS
m nad ajrek ainud nagniasrep ipadahgnem  malad tanim naktikgnabme
 atres tubesret tala nakgnabmegnem nad irajalepmem ,itamagnem
.mit haubes malad ajrekeb kutnu hitalem  
 
.2  ggniT naurugreP igaB i 
.a   kinkeT aynsusuhk urabret isamrofni nakirebmem tapad sitiroet araceS
 adapek anug tapet igolonket isavoni iagabreb gnatnet YNU niseM
.nial nakididnep isutitsni  
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.b   kahip aratna nakididnep gnadib malad amas ajrek nugnabmeM
 nisem  nakhutubmem gnay irtsudnI/agabmeL nagned satisrevinU
 metsis tekirb katecnep yrator . 
.c   nad nagnabmegnep padahret fitisop gnay nakusam nakirebmeM
.anug tapet igolonket naayadrebmep  
.d   nahab iagabeS  hibel gnay igolonket nakgnabmegnem kutnu naijak
.ujam  
.3     takaraysaM igaB  
.a   nad simanid ,haimli rikifreb raga mumu takaraysam gnorodneM
     .tasep gnabmekreb nikames gnay igolonket ainud malad fitka narepreb  
.b  eisife nad satifitkefe naktakgninem malad utnabmeM  tekirb iskudorp isn
.gnaraoib  
.c   naidumekid ilabmek nakgnabmekid tapad gnay  isavoni nakapureM
 .irah  
.4     irtsudni uata agabmel  igaB  
.a   nagnabmegnep padahret fitisop gnay nakusam nakirebmeM  ainud
hagnenem nupuam licek irtsudni . 
.b  kudorp lisah satilauk naktakgnineM  lisah nakatpicnem malad utiay is
  satiluk nagned nesife nad fitkefe ,tameh ,tapec hibel gnay iskudorp
.utumreb naklisahid gnay gnarab  
.c  U  hibel gnay igolonket nakgnabmegnem kutn ujam ,taafnamreb   nad
.anug ayadreb  
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.G   nailsaeK  
 lisah nakapurem ini yrator metsis tekirb katecnep nisem nagnacnareP
 iagabreb imalagnem nad ada hadus gnay nisem irad isakifidom nad isavoni
 aynisgnuf nahaburep nupuam ,naruku ,kutneb nahaburep irad utiay nahaburep
aiauseseK .gnacnarep isavoni lisah iagabes  nakapurem nisem ajrek pesnok n
 serp nisem nagnacnarep malad amatu rasad  tekirb katecnep  metsis yrator   kutnu
 serpegnem ubmel natotok  .  adap naksukofid nisem nahabureP  nakatecnep lisah
 rednilis kutneb nagned tapec gnay yad metsis nad iskurtsnok naanahredeynep  .a
 nad satitnauk ,satilauk naktakgninem kutnu naujutreb ini nisem isakifidoM
 naserpegnep sesorp malad nanamaek rekirb   mitsis nagned ubmel narotok
yrator . 
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II BAB  
HALASAM NAHACEMEP NATAKEDNEP  
 
 iroet utaus nakhutubid ,ini tekirb katecnep nisem gnisac nataubmep malaD
 suraH .aynnaajregnep sesorp malad nasadnal iagabes talp nakutnebmep
 gnay ajrek rabmag aguj nad mumu araces iridnes uti gnisac isgnuf iuhategnem
nataubmep raga nakduskamiD .taubid naka   racnal nagned nalajreb tapad gnisac
 halada iridnes uti ajrek rabmaG.aynnaujut nagned iauses nad  gnay rabmag
 rabmag ,nagnapal id nakajrekid / nakanaskalid kutnu nauca iagabes nakanugid
itregnemid asib / hadum aggnihes apur naikimedes taubid surah ini ajrek   malad id
.aynnaajrekep naanaskalep  
.( dCT2LAA60111172409002=diq?xedni/noitseuq/moc.oohay.srewsna.di//:ptth  
)2102/40/2 adap seskaid  
 tecnep nisem adap gnisac nataubmep sesorP  ubmel narotok tekirb ka
: tukireb iagabes halada  
 isakifitnedI  .A ajreK rabmaG  
hakgnal nakapurem  halada ajrek rabmag isakifitnedI -  kutnu hakgnal
 tekirb katecnep nisem adap gnisac nataubmep naruku nad nahab iuhategnem
alada iridnes uti gnisaC .ubmel narotok  kutnu isgnufreb gnay nisem nenopmok h
 natamalesek nakayahabmem asib gnay nisem naratup irad rotarepo ignudnilem
naigaB .rotarepo - nahab atreseb naigab -  sesorp adap nakanugid gnay nahab
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 adap naklipmatid ubmel narotok tekirb katecnep nisem gnisac nataubmep
mag  .8 rabmag d.s 2 rab  
 gnay nisem nenopmok gnudnilep iagabes isgnufreb gnisaC
 tapad ratupreb gnay nisem nenopmok anerak uti laH.ratupreb
raneb raga naikimedes taubid surah gnisaC.rotarepo igab nakayahabmem -
P.nisem naratup irad rotarepo ignudnilem tapad raneb  nahab nahilime
 tapad raga nahutubek nagned iauses nakitahrepid surah aguj gnisac kutnu
.ipar nad kiab gnay gnisac nagned nisem naklisahgnem  
 
  
niseM gnisaC .1 rabmaG  
 
01  
 
 
 
 
       
irik nanak sata gnisaC .3 rabmaG        sata naped idob gnisaC .2 rabmaG  
      
hawab naped gnisaC .5 rabmaG     irik nanak hawab ydob gnisaC .4 rabmaG  
11  
 
 
 
  
irik nad nanak ajem gnisaC .6 rabmaG  
                           
naped ajem gnisaC .8 rabmaG               gnakaleb putut gnisaC .7 rabmaG   
 
21  
 
 
 
.B  nahaB isakifitnedI  
 isakifitnedI  ,kudorp utaus nataubmep malad nakulrepid tagnas nahab
 lah . irator metsis tekirb katecnep nisem gnisac nataubmep malad aguj utigeb
 nagned iauses nad lamitpo asib taubid naka gnay gnisac raga naujutreb uti
.naujut  
.1  nakanugid gnay nahab sineJ  
 nataubmep malaD  yrator metsis tekirb katecnep nisem gnisac
 nahab naktapadnem kutnu naujutreb gnay nahab isakifitnedi nakhutubid
 iauses gnay nahab nahilimep nagneD .gnisac nataubmep kutnu tapet gnay
lamiskam gnay lisah tapadid naka akam  talp rasad nahabreb gnisaC . resye  
 ,nakajrekid hadum ,apmet ajab kutnu kiab 43 tS ajab naanuggneP.43 tS
 ,nnameiN .G( apip nad isurtske talp ,purkes nad gnilek ukap kutnu kiab
 kirat nataukek ikilimem 43 tS ajab 00171 NID nakrasadreB .)69 : 9991
033 - /N 014 𝑚𝑚 2  51,0 nobrak radak nagned - 1,0  .%7  nahilimep nasalA
 talp nahab resye :utiay gnisac nataubmep adap  
.a   itupilemnaajregnep nakukalid kutnu hadum rezye talP
.ayniagabes nial nad natapilep ,naloregnep  
.b  narasapid nakumetid hadum ukab nahab iges iraD  
.c  uakgnajret aynagrah imonoke iges iraD  
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 lebaT gnisac takgnarep taubmem kutnu nahab nahutubeK .1  
oN  nahaB amaN  isakifisepS  nagnareteK  
1 rezye talP  mm8,0x0021x0042  1 
2 iskope taC  umasI  lm 052  
3 anraw taC  umasI  
 anraw tac lm 052
matih  nad egnaro  
4 reniT  LTD reniT  - 
5 salepmA   salepmA  rabmel 5  
6 lupmeD  ssolG avlA  052  lm  
 
.C   nakanugiD gnaY niseM/talA isakifitnedI  
.1  naajregneP utnaB talA liforP  
 isgnuf gnatnet naksalejid naka ini naajregnep utnab tala liforp adaP
 iauses gnay tala naanugnep nagneD .raneb nad kiab gnay tala naanugek nad
akam aynisgnuf nagned   nupadA .naajregnep utkaw tapecrepmem hibel naka
 tekirb katecnep nisem gnisac taubmem kutnu sakakrepnisem/talAliforp
: tukireb iagabes  
.a  ajaB ratsiM  
 .tarak nahat ajab irad taubret gnay ruku tala halada ajab ratsiM
 tapadret aynsata id ,sulah nad atar aynisis naigab nad naakumreP
natarug -  ,ihcni apureb nakanugid gnay nautas ,naruku natarug
gnuF .retemillim uata retemitnec nad ihcni nagnubag nad retemitnec  is
 ,labet ,rabel ,gnajnap rukugnem utiay ajab ratsim naanuggnep irad nial
 iD .ajrek adneb naakumrep utaus naatarek askiremem nad iggnit
 kutnu nakanugrepid tapad )elurleets( ajab ratsim uti gnipmas
satab nakutnenem nad rukugnem -  asaib aguj naruku satab
repid  utkaw adap sirag kiranem nagnolotrep iagabes nakanug
41  
 
 
 
 tapad aguj ajab ratsiM .ajrek adneb naakumrep adap rabmaggnem
.rasak araces raul retemaid rukugnem kutnu nakanugid  
 nataubmep sesorp malad ajab ratsim ,aynisgnuf nagned iauseS
ugnem kutnu nakanugid akgnar satab nakutnenem nad ruk -  satab
 adap sirag kiranem nagnolotrep iagabes nakhutubid gnay nad naruku
 nakukalid mulebes ajrek adneb naakumrep adap rabmaggnem utkaw
 rukugnem kutnu nakanugid aguj uti nialeS .ayntujnales sesorp
nay iggnit nad labet ,rabel ,gnajnap  nakanuggnem rukuid asib asarid g
.ajab ratsim  
 
)1102 ,isakirbaF lekgneB( ajab ratsiM .9 rabmaG  
.b  gnulug ratsiM  
 rukugnem kutnu nakanugid gnay tala halada gnulug ratsiM
 tahilid tapad aynnarukugnep lisah anam id iggnit nad ,rabel ,gnajnap
ujnunep adap gnusgnal  irad taubret aynasaib gnulug ratsiM .alaks nak
 alaks ikilimem gnay gninuk anraw nagned niasedid gnaysipit ajab
.kiab gnaruk aynnaisiserpek aggnihes mm 1 licekret  
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anairuham//:ptth tala/20/1102/moc.topsgolb.als - ruku - lmth.sinakem  
( )2102/40/2 adap seskaid  
 
 
gnuluG ratsiM .01 rabmaG  
.c  ukiyneP  
          naajregnep malad gnitnep gnay utnab tala nakapurem ukiyneP
: iagabes isgnufreb tapad ukiyneP .iadnanem nad sikulem  
)1   askiremem kutnU adneb utaus nasurulek  
)2  .ajrek adneb naukisek rukugnem kutnU  
)3  sirag narajajesek utnab talA  
)4  .ajrek adneb adap sirag taubmem utnab talA  
  ,ajab halib utas nad ajab kolb utas irad iridret ini talA
 siraggneP .°09 tudus kutnebmem nakgnubagid aynaudek anamid
da ukis  23/1 nad mm 1 naitiletek nagned naruku alaks irebid gnay a
hcni  aynah naruku alaks  kutnU.naruku alaks apnat gnay ada nad ,
 nakub ,naiggnitek uata gnajnap nakisakidnignem kutnu nakanugid
.itilet gnay narukugnep kutnu  
61  
 
 
 
 
F isakirbaF lekgneB(.ukiyneP.11 rabmaG .)YNU.T  
.d  seroggneP  
 adneb naakumrep seroggnem kutnu tala halada seroggneP
 ajrek adneb naakumrep adap rabmag naklisahid aggnihes ,ajrek
 : 9891 ,irtnamuS( .kuketid nupuata gnotopid ajrek adneb mulebes
)12 naka gnay adneb irad sarek hibel surah seroggnep nahaB .  
 ayntaubmem kutnu hilipid gnay nahab nad aynaakumrep serogid
 nagned nakanugid tapad seroggnep ragA .sakakrep ajab halada
 tapadret nad gnicnur kutnebreb surah seroggnep gnuju hadum
.rasak naakumrep ikilimem gnay aynhagnetid nagnagep  
 
 
 .seroggneP.21 rabmaG .)YNU.TF isakirbaF lekgneB(  
.e  ( talP gnotoP niseM enitolliuG ) 
 gnotop niseM enitolliug   nagned gnotop nisem nakapurem
 ajrek metsis naktaafnamem gnay ,raseb naruku silordih   nagned
 nahab gnotomem tapad ini niseM.kirtsil sura rebmus irad kareggnep
 tagnas tapadid gnay lisah nad mm 3 lamiskam labet naruku nagned talp
 gnay nisem gnakaleb naigab adap siraggnep tapadret anerak isiserp
lisaH .naruku nautnenep sesorp hadumrepmem naka   nagnotop sesorp
71  
 
 
 
 nagnotomep adap itrepes gnaubret gnay nahab ada kadit nad surul
 adap gnutnagreb natayas utum nad tayas nanakeT .ijagreg nagned
.nial amas utas gnitnug uasip nagnirimek  
 
 niseM .31 rabmaG .enitoliug )YNU.TF isakirbaF lekgneB(  
.f  iseB ijagreG  
 gnotomem  kutnu nakanugid gnay tala halada nagnat ijagreG
 nakanuggnemgnotopid asib kadit gnay ajrek adneb ignarugnem uata
 adneb aktipejnem arac nagned aynnagnotomep araC .gnotop adnireg
 adneb adap naijagreggnep nakukalid naidumek ,mugar adap ajrek
ed ajrek  malaD .sutup ajrek adneb aggnih rudnum ujam nakareg nagn
 gnotomem kutnu nakanugid nagnat ijagreg ,akgnar nataubmep sesorp
 gnay °09 uata °54 kiab L liforp iseb gmuju adap nagnukec haubes
.gnotop adnirg nakanuggnem gnotopid asib kadit  
 
eB ijagreG .41 rabmaG is )YNU.TF isakirbaF lekgneB(  
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.g  nagnaT adnireG niseM  
 kutnu nakanugid susuhk aynah ini nagnat adnireg nisem sineJ
nahab adnireggnem -  naujut nagned ajrek adneb uata nahab
 tapad kadit gnay nahab naakumrep naksulahgnem nad nakatarem
aynnial adnireg nisem nakukalid . 
 
)YNU.TF isakirbaF lekgneB( .nagnaT adnireG niseM .51 rabmaG  
.h  mugaR  
       ajrek adneb tipejnem kutnu tipejnep tala utaus halada mugaR
 .nial nial nad,yens id,pat id,ijagregid,tahapid ,rikikid naka gnay
 naka mugar tulum akam,mugar )eldnah( iakgnat ratumem nagneD
akajrekid gnades gnay ajrek adneb sapelem/akubmem uata tipejnem  .n
 tabika kasur iapmas nagnaj agajid surah mugar tulum ribiB
.ayniagabes nial nad rikikret,tahapret  
iauses gnay mugar iggnit hilimeM  
: adna nadab iggnit nagned iauses gnay mugar hilimem araC  
mugar id kaget iridreb .1  
ugad adap nagnat nalapek naklepmet .2  
3  atik nagnel alibapa nad mugar tulum sataid adareb surah tukus .
.mugar tulum ribib hutneynem iapmasnagnaj tukis,naknuya  
mugar adap ajrek adneb tipejneM  
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 raulek gnay ajrek adneb ,mugar adap ajrek adnreb tipejnem atik aliB
it ulalret halnagnaj mugartulum irad  nahab alibapa amaturret ,iggn
 naknikgnumem aliB.sipit magol irad taubret uti ajrek adneb
 licek hibel surah mugar tulum irad raulek gnay nahab nagnidnabrep
 tipejnem kutnu sipalep talep nakanuG.tipejret gnay naigab adapirad
tnu nakukalid ini lah ,ajrek adneb  nakasurek aynidajret hagecnemku
 talp nahab irad taubid asib sipalep taleP.mugar igig natipej irad tabika
.lld ukis talp ,atar gnay sipit  
ikak nad nadab isisoP  
 irad nanaket nagned naped ek gnorodid utkaw adap nad naketid rikiK
nades,gnabmies gnayirik nagnat  ek kiratid rikik utkaw adap nakg
 surah rikik itrareb kadit mumannanaket irad sabeb surah gnakaleb
 taas adap adap ikak nakududeK.ajrek adneb naakumrep irad takgnaid
haloes ikak kapalet audek rikignem -  gnaruk tudus kutnebmemhalo
..aynpakgneleS .54 hibel  
 
maG .)YNU.TF isakirbaF lekgneB( .mugaR.61 rab  
 nagnaT02%sakakreP/lebal/hcraes/moc.topsgolb.nisempila//:ptth(
)2102/40/2 adap seskaid  
02  
 
 
 
.i   rikiK  
 nakatarem kutnu natayaynep naajrekep adap rikik naanugeK
 aratna ukiynem nad atar taubmem,gnadib utausnaksulahgnem nad
.aynnial gnadib nagned utas gnadib M  ,rajajes nad atar taubme
gnadib taubmem -  kutneb nupadA.ayniagabes nad kutnebreb gnadib
macamreb taubid uti rikik -  isgnuf nagned iauses macam
: aynisgnuf nad rikik kutneb ini tukireB.aynnahutubeknad  
.1  labet )talp( gnepeg rikiK   haraek rikik rabel ,amas aynhurules rikik
 taubmem nad nakatarem kutnu aynisgnuF.rikik surinem ayngnuju
.surul kaget nad rajajes gnadib  
.2    naigab rikik rabel,amas aynhurules rikik rabel kolb rikiK
 ukiynem nad rajajes ,atar taubmemaynisgnuF.gnarukrebayngnuju
.aynnial gnadib nagned utas gnadib aratna  
.3   ukiynem nad atar taubmem aynisgnuf , )erauqs( tapme iges rikiK
.aynnial gnadib nagnedutas gnadib aratna  
.4   rikik agitiges,agit iges aynkutneb )elgnaerT( agitiges rikiK
arem kutnu aynisgnuF .licegnemayngnuju naigabadap  nad nakat
.raseb hibel uata06tudus kutnebreb gnadib naksulahgnem  
.5   kutnu aynisgnuf,uasip pirim aynkutneb )efink( uasip rikiK
 hibel uata 06 tudus kutnebreb gnadib naksulahgnem nad nakatarem
.licek  
.6   kutnu aynisgnuf ,)dnuor flah( talub hagnetes rikiK
12  
 
 
 
aksulahgnem .gnukec gnadib taubmemnad nakatarem,n  
.7   gnadib naksulahgnem kutnu aynisgnuf )gnissorc( gnalis rikiK
.gnukec gnadibtaubmem nad,gnukec  
.8   ayngnuju adap ayntalub kutneb )dnuor( talub rikiK
lahgnemkutnuaynisgnuF.licegnemnikam u  nadnaks
.talubgnadibretemaidhabmanem  
eM :sata igabid rikik ,igig aynrasak turun  
)a  .lawa naajregnep kutnu iakapid )dratsab( rasak igiG  
)b   uata gnihsinif kutnu iakapid )stuc dnoces( gnades igiG
.ajrek adneb gnadib naksulahgnem  
)c   uata gnihsinif kutnu iakapid )stuc htooms( sulah igiG
 gnadib naksulahgnem .ajrek adneb  
: rikignem taas adap nakitahrepid surah gnay laH  
)1  .ajrekeb gnay gnaro padahret mugar iggniT  
)2  .ajrek adneb namakecneP  
)3  .rikik nagnagemeP  
)4  .nadab nad ikak isisoP  
)5  .rikik nakareG  
)6  .rikik nahisrebeK  
hakgnal nupada naD - k adap nagnat ajrek nanaket hakgnal : riki  
22  
 
 
 
)1   adap tapadret surah raseb gnay nanaket ,rikignem ialumem akiJ
.nanak nagnat adap nagnir nanaket nadirik nagnat  
)2   id adareb rikik alakanam ,amas surah uti nagnat audek nanakeT
hagnet - .rikikid gnay ajrek adnebhagnet  
)3  l gnuju id hadus rikik nakududek akiJ  nagnat nanaket akam ,hakgna
.lamiskam naadaek malad nanak nagnat nad nagnir surahirik  
( lmth.rikik/30/0102/moc.topsgolb.nisempila//:ptth   adap seskaid
)2102/40/2  
 
 rikiK .71 rabmaG  
.j   niseM igeS kukeneP niseM/gnidneB  
 kutnu nakanugid gnay nisem halada iges talp kukenep niseM
 nisem irad nahibeleK .talp kukenem gnidneb   tapad halada ini
 naupmamek iaynupmem aguj ,natapil tudus iagabreb kutnebmem
 gnahar adaP .mm 5101 rabel nagned mm 5,1 lamiskam talep tapilem
 ratumem nagned mm 521 iggnites nakkianid tapad sata tipejnep
 nakanuggnem nagned rutaid tapad natapil tuduS .lokgne  nuad nahanep
.rutagnep tuab apureb gnay tapil  
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)YNU.TF isakirbaF lekgneB(.gnidneb niseM .81 rabmaG  
.k   ulaP  
naajrekep adap ajrek adneb lukumem kutnu nakanugrepid ulaP  
 macam turuneM.ayniagabes nad ,kokgnebmem ,gnilegnem ,tahamem
 nakanugid aynmumu ulap sinej :tukireb iagabes  
.1  sareK ulaP  
 naksarek id ayngnuju audek gnay ajab nahab irad taubid sarek ulaP
:itrepes  
)a   uata nakgnukecnem kutnu nakanugid ednok ulaP
.ajrek adneb nakgnilegnem  
)b    nad nakatarem kutnu nakanugid haraeS neP ulaP
.haraes aynkatel gnay tudus isis naigab naktaparem  
)c   nad nakatarem kutnu nakanugid gnatnaileM neP ulaP
.gnatnilem aynkatel gnay tudus/isis naigab naktaparem  
.2  kanuL ulaP  
,citsalp ,uyak nahab irad taubid kanul ulaP   nad agabmet ,terak
nahaB.nagninuk   gnuju adap gnasapid aynah tubesret nahab
42  
 
 
 
 lukumem/kotegnem kutnu nakanugid ini talA.ajas aynlakgnap
.tapet gnaruk aynnakududek gnay ajrek adneb  
 
                         macaM.91 rabmaG - .ulaP macaM  
.l   kitineP  
halada kitineP   gnabul taubmem kutnu nakanugid gnay tala
 gnay iggnit nobrak ajab nahab irad taubret kitineP.ajrekadneb adap
 iapmas °03 tudus kutnebmem gnicnur ayngnujunakgnadeS.naksarekid
 nagnat hagned kitinep gnageP :halada naanuggnep arac naD.°09
eb adap naktapmet,irik  nagned surul kaget surah kitineP .ajrek adn
 ilak utas ulap nakanuggnem nagned lukupidkitineP .ajrek adnab
 tapet hadus akij aynisisop askirepatres,nagnir gnay lukumep nagned
 nagned ,salej gnaykitit naktapadid raga tauk nagned lukupid urab
lret nagnaj tarays .sarek ula  
 
)di.ca.amradanug.ffatS( kitineP .02 rabmaG  
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.m  roB ataM  
 gnabul taubmem utnab natalarep iagabes nakanugid rob ataM
 takgnarepnataubmep sesorp adap gnillif  nakukalem mulebeS .
 nisem naratup natapecek nahutubek iuhategnem surah narobegnep
gid naka gnay  nahab nakgnabmitrepmem arac nagned utiay nakanu
robid naka gnay lairtam atres nakanugid gnay rob  
 
 
.)YNU.TF isakirbaF lekgneB( .roB ataM .12 rabmaG  
)1  roB niseM  
 ignabulem kutnu nakanugid gnay tala nakapurem rob niseM
 utnab sakakrep nakanuggnem nagned nahab  rob niseM .rob atam
lekgneb adap nakanugid gnires gnay -  halada aynmumu lekgneb
 rob nisem nad iatnal rob nisem ,ajem rob nisem ,nagnat rob nisem
 naajrekep sinej irad gnutnagret tubesret rob nisem nahilimeP .laidar
.nakukalid gnay  
.a    rob nisem naratuP  naV .C(  : 1891 ,nuraH nad nedjiehreT
)57  
           d.
0001.v
n S )mpr( tinem/naratup  
                       : nagnareteK  
n )mpr( naratup nagnaliB =  
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v )tinem/m( gnotop natapeceK =  
d rob retemaiD =  )mm( nakanugid gnay  
.b  ( narobegnep utkaW ht ) 
n.a
L
th   )tinem(  
 : nagnareteK  
ht   )tinem( narobegnep utkaW =  
L   )mm( narobegnep gnajnaP =  
     l  )mm( gnabul aynmalad gnajnaP =  
 d3,0   = )mm( rob gnuju gnajnaP  
a   )naratup/mm( natusgnI =  
n   )mpr( nisem naratup halmuJ =  
 tayas natapecek nad rob retemaid nagnubuh margaiD .2 lebaT
)38 : 1891 ,nejihreT(  
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 SSH sinej rob atam kutnu gnotop natapeceK .3 lebaT  ,irtnamuS(
)262 : 9891  
 
 
.iatnaL roBniseM.22 rabmaG  
.oN  nahaB  tinem/reteM  teeF tinem/  
.1  50.0( hadner nobrak ajaB - )C % 03.0  4,42 - 5,33  08 - 001  
.2  03,0( hagnenem nobrak ajaB -  % 06,0
)C  
4,12 - 4,42  07 - 08  
.3  06,0( iggnit nobrak ajaB -  % 07,1 )C  2,51 - 3,81  05 - 06  
.4  apmet ajaB  3,51 - 3,81  05 - 06  
.5  narupmac ajaB  2,51 - 4,12  05 - 07  
.6  leetS sselniateS  1,9 - 2,21  03 - 04  
.7  kanul gnaut iseB  5,03 - 7,54  001 - 051  
.8  sarek gnaut iseB  5,02 - 4,12  07 - 001  
.9  apmet tapad gnaut iseB  4,42 - 4,72  08 - 09  
.01   nad nagninuK eznorB  0,16 - 4,19  002 - 003  
.11  eznorB  iggnit kirat nagnaget nagned  4,12 - 7,54  07 - 051  
.21  lenom magoL  2,21 - 2,51  04 - 05  
.31  naudap muini2mulA nad muinimulA  0,16 - 4,19  002 - 003  
.41  naudap muisengaM nad muisengaM  2,97 - 0,221  052 - 004  
.51   nad remraM utab  6,4 - 6,7  51 - 52  
61  aynsinejes nad tilekaB  4,19 - 0,221  003 - 004  
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)..wtenodni.rujatsakakrep( nagnaT roB niseM .32 rabmaG  
.n  nuG yarpS  
 gnay natacegnep natalarep utaus halada nugyarpS
nakanuggnem   kutnu roserpmok aradu  gnay tac isakilpagnem
adap nakisasimotaid   nakanuggnem nugyarpS .ajrek adneb naakumrep
kutnu nanaketreb aradu   utaus adap tac naktubagnem/isasimotagnem
.naakumrep  
 nug yarps nakanuggnem nagned torpmes natacegnep pisnirP
amas  pmes isasimota adap itrepes aynlah  alibapA .kumatn tabo nator
aradu   akam ,pac ria adap aradu gnabul irad nakraulekid nanaketreb
nanaket   ayntujnales gnay ,adiulf gnuju adap lubmit naka fitagen
tac pasihgnem   naktorpmesid ini pasihid gnay tac naidumeK .puc adap
gnay tac iagabes  id( isasimotaid )naktubak . 
 
nuG yerpS .42 rabmaG  
92  
 
 
 
 nuG yarpS iskurtsnoK  
.1  adiulf leteynep purkeS  
halmuj rutagnem nagned letesid tapad tac naraulek halmuJ   nakareg
habmanem naka leteynep purkes nakrodnegneM .muraj   halmuj
ignarugnem purkes nakgnacnegnem nad ,tac naraulegnep  uj  halm
hunepes leteynep purkes nagnacnegneP .tac naraulegnep   ,hakgnal
.tac narila nakitnehgnem naka  
 
adiulF leteyneP purkS .52 rabmaG  
.2  redaerps naf leteynep purkeS  
 alop kutneb leteynem kutnu isgnufreb ini purkeS
avo alop taubmem purkes nakrodnegneM.natorpmes  ,)gnojnol( l
nad   gnay aloP .talub hibel alop taubmem purkes nakgnacnegnem
lavo   gnay ajrek aera adap tac naktorpmeynem kutnu kococ hibel
.raseb   kutnu kococ naka talub hibel gnay alop nakgnadeS
tac naktopmeynem  .licek hiel gnay aera adap  
03  
 
 
 
 
P purkS .62 rabmaG rednapS naF leteyne  
 
.3  aradu leteynep purkeS  
nanaket aynraseb leteynem kutnu isgnufreb ini purkeS   .aradu
nanaket habmanem itrareb leteynep purkes nakrodnegneM   ,aradu
 nanaketignarugnem naka leteynep purkes nakgnacnegnem nad
akgnal hunepes nakgnacnegneM .aradu ,leteynep purkes h   naka
 gnay aradu nanakeT .aradu nanaket nakitnehgnem
kadit   nanaket nad ,tac isasimota ignarugnem naka ,ipukucnem
gnay aradu   naka idaj ,kicrepret tac nakbabeynem naka nahibelreb
habmanem  .nakulrepid gnay tac halmuj  
 
.72 rabmaG  purkeS P  leteyne U arad  
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.4  piT diulF  
 halmuj nakharagnem nad rutagnem kutnu isgnufreb pit diulF
tac   utaus tapadret pit diulf adaP .meerts ria malad ek nug yarps irad
repat   tac narila ,ini repat hutneynem muraj taas adaP .)nasuritek(
.nakitnehid  ,nakraulekid tac alibapA   naka ini naraulek halmuj akam
adap gnutnagret   ihuajnem muraj taas id pit diulf naakubmep naruku
.pit  
 
 
piT diulF .82 rabmaG  
.5  paC riA  
 aradu nakraulegnem isgnufreb pac riA
utnabmemkutnu   ikilimem pac riA .tac natubakgnep/isasimota
gnabul - iagabes aradu gnabul   kutnu hagnet aradu gnabul ,tukireb
nad pit diuf adap namukavek taubmem   gnabul ,tac naktorpmeynem
aradu aganet nakanuggnem naf lortnok aradu   kutnu roserpmok
aradu gnabul nad ,natorpmes alop kutneb nakutnenem   isasimota
isgnuF.tac isasimota nakrabeynem kutnu   kutnu halada pac ria nial
utiay ,natorpmes alop hara habugnem  .pac ria ratumem arac nagned  
23  
 
 
 
 
pmaC riA .92 rabmaG  
.6  reggirT  
 .torpmeynem tac nad aradu nakbabeynem naka reggirt kiraneM
reggirT   naalumrep adap reggirt kiraneM .pahat aud maladid ajrekeb
bmem naka aku   gnay ajas aradu aynah aggnihes ,aradu putak
reggirt kiraneM .torpmeynem   nakbabeynem naka ,tujnal hibel
torpmeynem tac aggnihes ,akubret muraj   .aradu nagned naamasreb
taubmem kutnu gnacnarid ini iskurtsnok epiT   gnay isasimota
reggirt taas adap netsisnok  .kiratid  
 
reggirT .03 rabmaG  
natacegneP_natalareP_71_BAB/wm/gro.aidepnoyarc.www//:ptth  
.o   roserpmoK  
 nanaket naklisahgnem kutnu isgnufreb roserpmoK
nigna/aradu   sesorp ayngnusgnalreb amales hisreb nad kiab gnay
33  
 
 
 
gnabuL .natacegnep   tapad gnay retlif nagned ipakgnelid aradu pasih
ubed ,ria pau hagecnem  .kusam narotok nad  
ggnep rotom irad iridret ayniskurtsnoK  aradu roserpmok ,kare
nad   namagnep putak nagned ipakgnelid gnay nanapmiynep ikgnat
 uata kirtsil rotom utiay nakanugid gnay kareggnep rotoM.nanaket
rotom  .)leseid rotom uata kat 4 nad kat 2 nisneb rotom( rakab  
kutnetid naklisahid gnay aradu nanakat aynraseB  na
helo   satisapak atres kareggnep rotom ayad ,iridnes uti roserpmok
ikgnat   naisignep akam ikgnat satisapak raseb nikameS .napmiynep
nanaket   rosserpmok naklisahid gnay nanakeT.tabmal nikames naka
kilabkalob hakgnal irad helorepid  utak ipakgnelid gnay notsip  p
 naidumek tubesret nigna nanakeT.naket putak nad aradu pasih narulas
.napmiynep ikgnat ek naksuretid  
rulaj nakapurem naapimep narulaS -  apip rulaj
gnay   roserpmok tinu utiay nanaket lisahgnep rebmus nakgnubuhgnem
nagned  s ria ,nugyarps aynlasim anuggnep tinu  nad tcapmi ria ,redna
.ayniagabes   malad nakitahrepid ulrep gney gnitnep lah aparebeb adA
apip isalatsni  rulaynep  : 
 laminimes gnay nigna nanaket nanurunep uata pord erusserP
nikgnum   ini lah ,iakamep tinu nagned )roserpmok( rebmus aratna
idajret  o nakbabesid  malad id rilagnem gnay aradu aratna nakeseg hel
apip  apip malad naakumrep nagned -  gnajnap nikameS .rulaynep apip
narulas  .pord erusserp aynraseb padahret huragnepreb naka  
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 narocobek tapadret aynasaib ,laminim gnay narocobeK
adap  nagnubmas - ip ratna nagnubmas  gnales ek nagnubmas uata ap
.iakamep   nanaketreb aradu mulebeS .kiab surah gniretlif/nagnirayneP
nakrulasid   iulalem uluhad hibelret naklibatsid nad gnirasid surah akam
riA tinu  rotalugeR/remrofsnart . 
 
roserpmoK niseM .13 rabmaG  
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III BAB  
 NATAUBMEP PESNOK  
 
.A  kudorP nataubmeP mumU pesnoK  
 sesorP  iauses gnay pesnok utaus nakulrepid kudorp utaus nataubmep
sesorP .satilaukreb gnay kudorp naklisahgnem kutnu gnajnunep iagabes  
 gnay nataubmep sesorp utas halas nakapurem ini kudorp nataubmep
.idaj hagnetes nupuam idaj kudorp taubmem kutnu nakukalid  pesnok -  pesnok
 : nial aratna ,kudorp nataubmep malad nakukalid tapad gnay  
.1  rabmaggneM  
aka gnay nahab iadnanem sesorp halada rabmaggneM  nakukalid n
 nad narobegnep ,nahab nagnotomep sesorp adap kusam mulebes
 ,siraggnep halada iadnanem  kutnu nakanugid gnay talA .naloregnep
.ulap nad kitiep ,serognep  
.2  nahaB emuloV nagnarugneP  
 naka gnay nahab aynutnet ,kudorp utaus nataubmep malaD
 sesorpid  anamid nahab emulov nagnarugnep imalagnem naka
 malaD .naknigniid gnay lisah adap huragnepreb tubesret nagnarugnep
 .H.B( tukireb iagabes nanisemep isarepo iagabreb lanekid iskudorpreb
: )6:1891 ,daetsmA  
.a  nahaB nagnotomeP sesorP  
ukalid nahab nagnotomep sesorP  naktapadnem kutnu nak
 gnay nagnotomep sesorp halada inI .ikadnehekid gnay iauses naruku
63  
 
 
 
 surah nakanug id gnay naruku aggnihes ,ukab nahab adap amatrep
 naruku iauses gnotopret tapad nakanugrepid gnay nahab raga ,raneb
sesorP .gnaubret kaynab kadit nahab nad   tapad nahab nagnotomep
 uata talp gnitnug ,gnotomep nisem ,nagnat ijagreg nagned nakukalid
 nakapurem nahab nagnotomep naanacnereP .nagnat adnireg nagned
 gnay nahab asis halmuj naklaminimem raga nahab nagnotomep arac
y gnusgnalreb nagnotomep amales gnaubret  tamehgnem itrareb gna
 ,nahab nagnotomep anacner nataubmep malaD .nahab naanuggnep
.nahab nahutubek isakifitnedi adap nakrasadid  
.b  narikigneP sesorP  
 adneb isis nagnarugnep sesorp nakapurem narikignep sesorP
kignep sesorp kinket araceS .rikik nakanuggnem ajrek  ignarugnem nari
 ulalret kadit gnaubret gnay emulov ipatet ,ada gnay nahab emulov
 gnay gnihsinif kutnu nakanugid tapad aguj narikignep sesorp,kaynab
.naruku natapetek nakhutubmem  
.c  narobegneP sesorP  
kutnu ajrek adneb natayaynep sesorp halada narobegnep sesorP  
 halada narobegnep pisnirP .rob atam nakanuggnem gnabul taubmem
 gnasapid tubesret mugar naidumek ,mugar adap gnasapid ajrek adneb
 haraek rob atam helo nakukalid natayaynep ,rob nisem ajem adap
.)hawab ek( ajrek adneb  
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.d   naadnireggneP sesorP  
nireggnep sesorP  emulov nagnarugnep sesorp nakapurem naad
 naadnireggnep malad pisnirP .adnireg nisem nakanuggnem nahab
 gnay adnireg utab naakumrep adap nakkesegid ajrek adneb halada
 naikimed nagned aggnihes iggnit natapecek nagned ratupreb
rukreb naka ajrek adneb naakumrep .gna  
.e  natububmeP sesorP  
 naklisahgnem kutnu nanisemep sesorp halada tubub sesorP
naigab -  nagned nakajrekid gnay sirdnilis kutnebreb nisem naigab
 nakisinifedid tapad aynrasad pisnirP .tubub nisem nakanuggnem
dnilis adneb raul naakumrep nanisemep sesorp iagabes  tubub uata sir
:atar  x ratupreb gnay ajrek adneb nagneD  x elgnis a htiw( laggnut gnotop atamreb tahap utas nagneD -
)loot gnittuc tniop  x  ajrek adneb ubmus padahret rajajes tahap nakareg nagneD
 raul naakumrep gnaubmem naka aggnihes utnetret karaj adap
ajrek adneb  
.f  nasiarfegnep sesorP  
 nisem nakanuggnem nagned lanoitnevnoc gnittuc sesorP
 kutneb uata atar gnay naakumrep utaus naklisahid ,gnillim –  kutneb
 nial nad ,sirdnilis ,suidar ,liforp ( kifiseps gnay nial –  nagned ) nial
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 nakasiynem nad utnetret satilauk nad naruku  naklisahgnem .pihc
.gnillim nisem lednips adap ratup nakareg  
 gnillim nisem amatu metsis irad naigab halada gnillim nisem lednipS
 aggnih rettuc ratumem nad gnagemem kutnu sagutreb gnay
.nagnotomep nakareg uata naratup naklisahgnem  
uc adap nagnotomep nakareG  ajrek adneb adap nakanekid akij rett
 naka aggnihes nakarbat/nakeseg idajret naka akam makecid halet gnay
 tapad ini lah ,ajrek adneb naigab adap nagnotomep naklisahgnem
 sataid nasarekek iaynupmem rettuc nusuynep lairetam anerak idajret
ajrek adneb nasarekek . 
.g  parcs sesorP  
 gnay ajrek adneb nanakamep sesorp nakapurem pracS
kalob tucnulem gnay )mar( nisem nadab helo nakukalid aynnatayas -
 nakareg nakapurem ajrek adneb adap tahap gnotop kareG adap kilab
 maid naadaek malad ajrek adneb ini lah malaD .isalsnart surul  nad
 ,kilab kareg nakukalem tahap taas adaP .isalsnart surul karegreb tahap
 aggniheS .)gnideef( napmu kareg nakukalem aguj ajrek adneb
 gnades gnay ajrek adneb adap tukgnasret naka tahap gnuggnup
dud lakgnap ,ini nauggnag iradnihgnem kutnU .tubesret karegreb  naku
 adap nuyareb tapad tahap gnuggnup aggnihes lesgne irebid tahap
.ajrek adneb hutneynem kilab utkaw  
( sakakrep//:ptth - macam/30/0102/moc.topsgolb.nisem - macam - nisem -
ep lmth.sakakr  )2102/20/02 adap seskaid  
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.3   nahaB kutneB nahabugneP pesnoK  
 kutnebmem kutnu sesorp nakapurem nahab kutneb nahabugneP
 nakulremem gnay idaj hagnetes uata idaj kutneb idajnem nahab uata magol
)5:5891 ,eirpajditairs( .nial naajregnep   
 :halada magol kutneb habugnem kutnu sesorP  
.a  naloregneP sesorP  
 idajnem nahab nakutnebmep sesorp nakapurem naloregneP
 ini sesorP .narakgnil kutnebmem iapmas narakgnil hagnetes kutneb
 naloregnep irad pesnoK .talp naajrekep adap nakukalid aynasaib
menem halada  gnay lam haubes adap ajrek adneb uata talp naktap
.rutaret gnay naratup nagned nakenem nad narakgnil kutnebreb  
.b  nakokgnebmeP sesorP  
 aynnahab anamid ,naajrekep utaus nakapurem nakokgnebmeP
talep kutnu aynah ini naajrekeP .patet nagned aynkutneb habuid - ,talep  
gnatab - apip ,gnatab - liforp ,apip -  gnay nahab irad tawak nad ,liforp
 .nakokgnebid tapad ,laynek  
.c  naapmeneP sesorP  
 nahab nakutnebmep sesorp nakapurem naapmenep sesorP
 aggnih nahab adap nalukup uata nanaket nakirebmem arac nagned
knigniid gnay isnemid iapacid  .na  kutneb nahaburep imalagnem nahaB
.idaj nahab idajnem idaj hagnetes nahab irad  
.4  nagnubmayneP pesnoK  
 nakgnubaggnem sesorp utaus halada nagnubmaynep sesorP
04  
 
 
 
macaM .nautasek utas idajnem aggnihes hibel uata nahab aud -  macam
 :nial aratna nagnubmaynep naajrekep  
 )8:1891 ,daetsmA .H.B(  
.a  nasalegneP  
 anam id magol nagnubmaynep sesorp utaus halada nasalegneP
et huragnep apnat uata nagned sanap tabika utas idajnem magol  .nanak
 lisah nataukek nad naupmamek halada nasalegnep irad nagnutnueK
 sinej nakapurem nasalegnep ipatet ,kiab hibel gnay nagnubmaynep
 uata akubid asib kadit gnay nagnubmas utiay ,patet nagnubmas
.adneb kasurem arac nagned akubid tapad ,igal rakgnobid  
.b  pileP )naselfmep( nata  
 kaynab gnilap gnay arac nakapurem )natapilep( naselfmeP
talep nakgnubmaynem kutnu iakapid -  aynaratna id itrepes ,sipit talep
 taubid halet talep haub aud adap aliB .nanakam tewagnep gnelak adap
 nagned utas naktiakid haletes hipip lukupid nad aslef nariggnip  gnay
 .aslef hupmak halidajret ,aynial  
.c  tuab nad rum nagned nagnubmayneP  
 fitanretla utas halas nakapurem tuab nad rum nagnubmayneP
 rakgnobid nad gnasapid hadum atres lebiskelf gnay nagnubmaynep
akukalid surah takignep iagabes rum nad tuab nahilimeP .ilabmek  n
 isgnuf nagned iauses gnay naruku naktapadnem kutnu itilet nagned
.nenopmok natikarep adap nakanugid naka gnay rum nad tuab irad  
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.d  naredloyneP  
 sesorp iulalem magol nahab nagnubmaynep arac halada redloyneM
 kitit iaynupmem gnay habmat nahab nagned nasanamep  rubel
 uata nakgnubmasid naka gnay rasad nahab rubel kitit hawabid
.hamit apureb nakanugid gnay habmat nahaB .naktakerid  
.e  gnizarB  
 gnizarB  nupuam amas gnay magol nagnubmaynep arac nakapurem
 kutnebret gnay natakI .C°054 sata id uhus adap kutnebid gnay adebreb
 malad id  gnizarb  magol aratna anerak namelegnep nagned kitnedi
 nagned gnubmasid gnay  latem rellif  nautaynep natakiidajret kadit
 rutkurts  latem rellif sesorP .rasad magol nad   gnizarb  nakapurem ini
kirat ayag apureb gnay isehda sesorp  aakumrep aratna kiranem  n  rellif
 latem  magol / magol nagned –  .gnubmasid gnay magol  latem relliF
malad nakanugid gnires gnay   sesorp  gnizarb .nagninuk halada  
.f  gnileK nagnubmaS  
 nakanuggnem nagnubmaynep sesorp nakapurem gnilek nagnubmaS
magol naigab aud adap manatid gnay gnileek ukap   .gnubmasid gnay
.aynsinejes nad talp adap nakukalid aynasaib nagnilegneP  
.5   gnihsinif pesnoK  
 malad rihkaret sesorp nakapurem naakumrep naiaseleynep sesorP
 sesorp nakamanid aguj ini sesorP .kudorp utaus nataubmep gnihsinif  .
 halet gnay kudorp raul nalipmat sulahrepmem kutnu naujutreb ini sesorP
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 gnarukreb nanikgnumek ada nahab emulov ini sesorp malaD .taubid
 naklisahgnem kutnU .ilakes amas gnarukreb kadit nakhab uata tikides
em kutnu uata sugab nad ratad ,nicil gnay naakumrep  nasipal naklisahgn
 naakumrep naiaseleynep isarepo iagabreb nakukalid tapad gnudnilep
 nakgnalihgnem sesorP ,lirma kosog sesorP ,silop sesorP :tukireb iagabes
 ,talub gnabul nasulahgneP ,kirtsil nasipaleP ,nakgniluggnem nad mareg
asulahgneP ,sulah nakosoggneP  ,magol ,torpmes nasipaleP ,atar n
( tafsof nasipaleP ,kinagrona nasipaleP gnizirekraP  .isasidareS ,isasidonA ,)
)7:1891 ,daetsmA .H.B(  
.B   adap nakanugiD gnay pesnoK  metsiS tekirB niseM gnisaC yratoR  
 b katecnep nisem gnisac nataubmep malad nakanugid gnay pesnoK  tekir
:tukireb iagabes utiay yrator metsys  
 akgnar nataubmep malad nakanugid gnay sesorP sala  :halada  
.1   nahaB nahutubek nagnutihreP sesorP  
 gnay sesorp nakapurem nahab nahutubek nagnutihgnep sesorP
 ,ini sesorp malaD .ayntujnales sesorp nakukalem mulebes lawa gnilap
 uluhad hibelret gnutihid ilebid naka gnay lairteam uata nahab
 rabmag nagned nakrasadreb nakanugid naka gnay nahab nahutubek
 ajrek  nahibelek idajret kadit raga utiay ini sesorp irad isgnuF .ada gnay
 naajregnep sesorp nakukalid gnades akitek nahab nagnarukek uata
 risilaminimem tapad aguj uti gnipmasiD .tubesret nisem gnisac
 sesorp utkaw tamehgnem atres nakraulekid gnay ayaib nahutubek
 .naajregnep  
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 lisah nakumetid ,nahab nagnutihrep sesorp nakukalid haleteS
 saul latot nakhutubmem tekirb katecnep nisem gnisac nataubmep kutnu
mm0080481 halada talp 2  gnay nahab halmuj iuhatekid haletes ,
aktujnalem naidumek ,nakatec nataubmep kutnu nakulrepid  sesorp n
.nahab adap naruku nasikulep  
.2  nahab adap sikulem sesorP  
 nakukalid amatrep gnay sesorp ,gnisac nataubmep malaD
 nakukalid tubesret sikulem sesorP .iadnanem uata sikulem halada
 ignarukid uata gnotopid naka gnay nahab naruku iuhategnem kutnu
.aynemulov   halada nahab sikulem kutnu nakanugid gnay natalareP
 uti laH .seroggnep nad llor siraggnep ,ukis ratsim ,ajab ratsim
.nagnotomep sesorp malad nakhadumem  kutnu nakukalid  
.3  nahab emulov nagnarugnep sesorP  
notomep sesorp iulalem nahab emulov nagnarugnep sesorP  nag
 nagned iauses talp gnotop nisem nakanuggnem nagned nakukalid gnay
 gnihsinif kutnu uti nialeS .ajrek adneb adap sikulid halet gnay naruku
.talp gnitnug nakanuggnem nagnotomep sesorp naruku nasapegnep nad  
.a   talP gnotomeP niseM nakanugneM nagnotomeP tuoliuG eni  
 talp gnotomep nisem nakanugnem  nagned nagnotomeP
enituoliug   idajnem rabel talp gnotomem kutnu nakukalid ini
 ini tala ,nakukenep sesorp malad nakhutubid gnay nahab naruku
 pukuc gnay naruku nagned nahab nagnotomep adap satabret
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 sesorp adaP .rabel  saul nagned talp nakhutubid gnisac nataubmep
mm0080481 naruku  2  .sataid naruku iauses gnotopid naidumek  
.b  nagnaT gnitnuG nakanugneM nagnotomeP  
 nisem nakladnagnem aynah kadit nahab nagnotomeP
 talp gnotomep  enituoliug  iaynupmem tala paites anerak ,ajas
hibelek gnisam nagnarukek  nad na -  nial tala uti kutnU .gnisam
 tapad ini tala nahibelek ,nagnat gnitnug halada nakanugid gnay
 nad ,naruku kutneb alages nagned talp nahab gnotomem
 aguj nad tauk gnay aganet nakhutubmem ini tala irad nagnarukek
maturet amal gnay utkaw  karaj nagned talp gnotomem kutnu a
 sesorp nakukalem kutnu nakanugid nagnat gnitnuG .gnajnap gnay
 sesorp nakukalid taas ipar raga ipet naigab adap talp nagnotomep
 nad rikik nakanuggnem naksulahid uti haleteS .nakukenep
.nagnat adnireg  
.4  ahaB nagnabuleP sesorP n 
 raga talp ignabulem kutnu naujutreb nahab nagnabulep sesorP
 gnay talA .amatu akgnar nagned takignep iagabes tuab rum irebid asib
 mugar ,rob atam ,rob nisem halada nagnabulep sesorp kutnu nakanugid
nugid gnay rob atam retemaiD .rob icnuk nad adneb gnagmep  naka
.ajrek rabmag nagned iauses mm8Ø halada gnisac ignabulem kutnu  
.5  nahab nakukenep sesorP  
 naakumrep kukenem kutnu naujutreb nahab nakukenep sesorP
 ,rotarepo iakulem tapad paggnihes picnal kadit raga talp riggnip
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par tahilret gnisac raga aguj uti gnipmasid  halada nakanugid gnay talA .i
.gnidneb nisem  
.6  naakumreP naiaseleyneP sesorP  
.a  narikigneP  
 nad nakatarem kutnu nakukalid narikignep sesorP
 .ipar raga nad majat kadit raga talp riggnip naigab nakiparem
.narobegnep asis nakiparem kutnu aguj uti nialeS  
.b  nasalpmagneP  
 naakumrep hurules adap nakukalid nasalpmagnep sesorP
 raga sulah gnay ek rasak gnay irad naturu nagned nisem gnisac
 kaynim nupuam narotok irad hisreb hibel idajnem aynnaakumrep
 sesorp  nakukalem akitek raga nakukalid uti laH .lepmenem gnay
gnep  nisem gnisac adap kiab nagned lepmenem upmam tac ,natace
 naigab nad –  .ipar nad atar kapman naigab  
.7  gnihsinif sesorP  
 sesorP gnihsinif   metis tekirb katecnep nisem  gnisac nataubmep
yrator  : utiay sesorp aud tapadret ,  
.a  natacegneP  
hka sesorp halada natacegneP  gnisac adap anraw nairebmep ri
 nad kiranem ,ipar ,sugab nasek nakirebmem naujutreB .nisem
 ilawaid iridnes natacegnep sesorP .isorok irad ignudnilem kutnu
.anraw tac naidumek iskope uata rasad tac nagned   sesorP
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hakgnal nagned nakukalid tapad natacegnep - gnal  iagabes hak
: tukireb  
.a  .natacegnep tala napaisreP  
.b  .tacid naka gnay naigab nasulahgneP  
.c  .renit nagned tac narupmacneP  
.d  .tac narubmes narutagnep nad natacegnep nasetegneP  
.e  .iskope tac nakanuggnem rasad natacegnep sesorP  
.f   naakumrep nasalpmagnep nad nagniregneP .tac  
.g  .rihka natacegneP  
.h  .tac id hadus gnay naigab nagniregneP  
.b  natikareP  
 riharet gnay sesorp ,nakukalid sesorp aumes haleteS
 halada tubesret sesorP .natikarep sesorp utiay nakukalid
 akgnar adap naruku iauses idaj hadus gnay gnisac nagnasamep
gnem nisem amatu .tuab nad rum nakanug  
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VI BAB   
NASAHABMEP NAD NATAUBMEP SESORP  
 
.A  nataubmeP sesorP rilA margaiD  
.1   nataubmeP gnisaC  
 
 
 
 
 
 
 
 
 
 
 
 
  
 
 
 
 
 
 
 
  lA margaiD .23 rabmaG i  r  sesorP gnisaC nataubmeP  
kadiT  
ijU  ajreniK  
natacegneP  
 
 kadiT - 
 iauseS  
nasulahneP  naakumreP  
S iasele  
 
nahaB nagnotomeP sesorP  
 
 
 
 
 
 
 
+ kadiT  
+ 
iauseS  
sesorP  neP nakuke  
 
 
 
 
 
 
 kadiT - 
nakiabreP  
 
iauseS  
isakifitnedI  ajreK rabmaG   
d talA napaisreP nahaB na  
naitnaggneP  
ialuM  
nahaB narobegneP sesorP  
 nakiabreP  
 
 lisaH keC
nagnotomeP  
nakiabreP
 
 lisaH keC
neP nakuke  
 lisaH keC
narobegneP  
 
nalP gnituC   
+ kadiT  
naitnaggneP  
 natikareP  
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.B  nataubmeP sesorP isasilausiV  
.1  c nataubmeP gnisa  tekirb  
 
rabmaG 33  tekirB nakateC . ylbmessA  
.a  nakanugid gnay niseM  
)1  kudud rob niseM  
)2  nagnat adnireG niseM  
)3  gnidneb niseM  
)4  roserpmok niseM  
.b  nakanugid gnay  natalareP  
)1  ruku talA  
)a  ajab  ratsiM  
)b  ratsiM  gnulug  
)c  ukis siraggneP  
)2  adnanep / rabmag talA  
)a  kitineP  
)b  seroggnep  
)3  gnotoP talA  
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)a  talp gnotop niseM  
)b  nagnat gnitnuG  
)c  nagnat ijagreG  
)4  utnab talA  
)a  rikiK  
)b  mugaR  
)c  rob ataM  
)d  rob icnuK  
)e  salpmA  
)f  nug yarpS  
)g  ulaP  
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.2  C nataubmeP sesorP gnisa  tekirB  
.a   nataubmeP gnisac  tekirb  
.1  nalp gnittuC  
 : nagnareteK  
mm0021 x mm0042 naruku resye talP  
    A   mm 005 x mm 0411 :  
 C,B  mm 002 x mm 078 :  
D E,   mm 062 x mm 012 :  
mm 014 x mm 005 :      F  
:     G  mm 063 x mm 005  
mm 073 x mm 093 :  I ,H  
 mm 082 x mm 005 :      J   
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oN  naajregnep sesorP  nisem nad talA  ajrek hakgnaL  nagnareteK  
.2   nahaB nagnotomeP  
.a  gnisaC  
 
 
 
talA  :  
 ,seroggnep
lodips , ,  ijagreg
 ratsim ,nagnat
 ,ukiynep ,ajab
 ,gnulug ratsim
gnotop nisem  
.talp  
 
3K  :  
kcapraew  ,
utapes  
.a  D2 ajrek rabmag nakpaisreP  
.b   nahab nalabetek nakitahreP
.nakhutubid gnay  
.c   sinej nahutubek halgnutiH
 nagned naruku nad nahab
 rep ajrek  rabmag tahilem
.naigab  
.d   isaluklak nad tataC
.tubesret nahab nahutubek  
.e   nagned nahab iadnaT
 ,lodips nakanuggnem
 aguj nad seroggnep
.rupak nakanuggnem  
.f   nagned nahab gnotoP
 nakanuggnem  gnotop nisem
 talp  
- tala nakpaiS  nisem(
p me  gnoto talp ) .nahab nad  
-  nisem nakpudiH
 nagned talp gnotomep
 edom ek ralkas ratumem
”NO“ . 
-  trats lobmot nakeT
 naidumek l naknikay  upma
alaynem noen  
-  gnotop id naka gnay talP
 tulum ek nakkusam id
 nakanugid gnay nahaB
 talp halada  resye  nagned 43 tS
 nalabetek 8,0   .mm   haleteS
 nagnutihrep sesorp nakukalid
 kutnu lisah nakumetid ,nahab
 nataubmep  katecnep nisem gnisac
 talp saul latot nakhutubmem tekirb
 halada 0039721 mm 2  nagned ,
 talp nagnotomep naicnir  iagabes
: tukireb  x sata naped idob gnisaC   
46,994   x mm 46,972  mm  
 
 
 
 
 x  hawab naped gnisaC   
3 46,95  x mm 46,994  mm  
 
 
 
 
 
 
 
 
 46,972
m
m
 
 46,994 mm  
 46,953
m
m
 
 46,994 mm  
25  
 
 
 
 ruta ulal gnotomep nisem
 sataid tapet gnotop sirag
 adap nagnotomep sirag
 iauses nahab naruku . 
-  kutnu ikak ladep kajnI
 ialumem  sesorp
.nagnotomep  
-  nakukaL  hakgnal
 tubesret nagnotomep
 iauses naruku rabmagadap  
.g   nakipaR   aumes  gnuju  lisah
 nagnotomep   kadit raga
majat   rikik nakanuggnem
nad  nagnat adnireg . 
.h   ipet naigab gnotop uti haleteS
 nagnat ijagreg nagned gnisac
.ajrek rabmag adap itrepes  
.i   adap tubesret sesorp nakukaL
.gnisac ipet paites  
 
x k nanak hawab idob gnisaC -i
ir 46,991  2 x mm 46,94  mm  
 
 
 
 x irik nanak ajem gnisaC
 3 46,98  3 x mm 46,96  mm  
 
 
 x gnakaleb putut gnisaC
 11 46,93   x mm 46,994  mm  
 
 
 
 
 
 
 46,991
m
m
 
 46,942 mm  
 46,963
m
m
 
3  46,98
mm  
 46,994
m
m
 
46,9311  mm  
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x naped ajem gnisaC
 46,904   x mm 46,994  mm  
 
 
 
 
 x irik nanak sata gnisaC  
46,991  8 x mm 46,96  mm  
 
 
 
 
 
 
 
 
 
 
.3  
 
neP nakuke C adaP gnisa  
 
: talA  
 ratsiM ,ukiyneP
.a   gnay tala nakpaisreP
nakanugid  
.a  nakukeneP   nakukalid talp
 nisem nakanuggnem  gnidneb
launam  
46,904
m
m
 
 46,994 mm  
 46,991
m
m
 
8 46 ,96  mm  
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.1    
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 ,ajab  nisem
ulap ,gnidneb  
 
: 3K  
 ,ajrek naiakap
.utapes  
.b  m gnipmasid saut takgnA -e
 akubmem kutnu gnidneb nis
gnidneb tulum  
.c  ed iauses talp nakkusaM -n
tid naka gnay naruku nag -e
kuk  
.d  raga saut naknuruT  et talp -r
 nisem tulum malad tipej
gnidneb  
.e   nagned tipejret talp haleteS
 hawabid saut takgna ,tauk
 sesorp kutnu gnidneb nisem
nakukenep  
.f   ,nakukenep iaseles haleteS
em arac nagned talp sapel -n
m gnipmasid saut takgnag -e
et gnidneb tulum raga nis -r
akub  
.g  akgnal nakukaL et ajrek h -r
talp isis aumes iapmas tubes  
.kuketret  
 
 iracid tapad nakukenep nagnutihreP
 nagned aynnatakednep
 alumrof nakanuggnem id itrepes -s
.gnipma  
 
 
 
 
 
.1  nanak gnipmas nakukeneP  
 
.2  irik gnipmas nakukeneP  
55  
 
 
 
 
 
 
 
 
 
L = L  a L +  b L + p 
L  p  =
𝑛𝑅  .𝜋.𝛼°
081
 
X + dR = nR  
L  a L =  b  1L = – )S + dR(  
: nagnareteK  
 = L  mulebes nahab gnajnaP
nakukenep  
L  p  =  ecnawolla dneB  
(  gnajnap nahabmatrep
nakuket )  
nahab labeT = S  
 iraJ = nR –  tasup kitit irad iraj
suidar ubmus ek  
 iraJ = dR –  rusub irad iraj
malad  
d gnisac kutnu nagnotomeP -e
.sata nap  
42,0 = 8,0 x 3,0 = dR  
( + 42,0 = nR  
1
4
 44,0 = )8,0 .  
 = pL  
0, 44  .3, 41 . 081 °
081
 83,1 =  
La  1L = – ) s + dR (  
      51 = – ) 8,0 + 42,0 (  
      51 = – mm 69,31 = 40,1  
Lb =  2L - ) s + dR (  
      074 = – mm 69,864 = 40,1  
 = cL  La  = mm 69 ,31  
 = L  L  a L +  b  + Lc ( + Lp. )2  
    69,31 + 69,864 + 69,31 =
mm 46 ,994  = 67,2+  
Lp 83,1 =  
La L = c 69 ,31 =  
Lb  2L = – ) s + dR(  
      052 = – mm 69,842 = 40,1  
 
.3  hawab nakukeneP  
 
.4  nakukeneP  sata  
 
 nagnutihrep irad ucagnem nagneD
u nauca nakidajid asib gnipmasid -n
 nagnutihrep takgnisrepmem kut
 gnay gnisac nakukenep  nagned nial
 amas gnay sumur nakanuggnem
bes nagnotomep lisah naktapadid -a
: tukireb iag  
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gnatab / talp labet = S  
 nakokgneb neisifeoK = C
cam irad gnutnagret gnay  ma
nahab  
 
 
 
 = L  L  a L +  b  + Lc ( + Lp. )2  
   67,2 + 69,842 + 29,72 =  
   mm 46,972 =  
ac kutnu nagnotomep idaJ -s
 46,972 halada sata naped gni
 tahil (      .mm 46,994 x mm
.) 2 .rbmg  
 
: irik nanak sata gnisaC  
mm 46,968 x mm 46,991  
.) 3 .rbmg tahil (  
: hawab idob gnisaC  
mm 46,991 x mm 46,942  
.) 4 .rbmg tahil (  
: hawab naped gnisaC  
 46,994 x mm 46,953 mm  
.) 5 .rbmg tahil (  
: irik nanak ajem gnisaC  
mm 46,963 x mm 46,983  
.) 6 .rbmg tahil (  
: gnakaleb putut gnisaC  
mm 46,994 x mm 46,9311  
.) 7 .rbmg tahil (  
 naped ajem gnisaC  
mm 46,904 x mm 46,994  
.) 8 .rbmg tahil (  
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.4   nasapegneP
naapmeneP/narukU  
 
: talA  
 ,mugar ,ulaP
 adnireG ,rikiK
 ,nagnat ukiynep  
 
: 3K  
 ,ajrek naiakaP
utapes  , gulp rae  
.a  .nahab nad tala nakpaisreP  
.b   gnay nahab lisah huraT
 halet gnidnebid   adap r -a
.mug  
.c   naapmenep sesorp nakukal
 adap nahab  talp raga talp
sam gnay gnidneb lisah -i
edpututretasibgnaggnerh -n
anrupmesnag . 
.d  gnujunakipaR -
nemnakukeneplisahgnuju -g
adnagnatadniregnakanug -n
.rikik  
 
nakukenep rihka lisaH  
.5  nahaB ignabuleM sesorP  
 
 
 
 
 
 
 
 
 
: talA  
 rob niseM
 ,rob atam ,iatnal
 ,rob icnuk
 mugar ,tipejnep
.rob  
 
: 3K  
 ,ajrek naiakaP
 ,nagnat gnuras
 ,atam acak
utapes  
 
.a   gnay natalarep nakpaisreP
 talp atres nakhutubid resye  
 adnat irebid hadus gnay
.kitinep  
.b   rob nisem naratup rutA
.nahutubek nagned iauses  
.c   rob atam gnasaP 8  mm
 nakgnacnek naidumek
.rob icnuk nagned  
.d   talp nakkateL resye   kutnu
ep  putut nad sala nataubm
 nisem ajem sataid nakatec
 tipej id halet gnay rob
.tipejnep mugar nagned  
.e   nasapegnep nakukaL
 naknurunem arac nagned
 gnuju aggnih rob nisem saut
.a  utihrep sesorp nakukaL -n
nag  kutnu  iuhategnem  pecek -a
nat  nanakamep  atam   8 Ø rob
 mm  
,03 =V :iuhatekiD π 8 =d 41,3 =  
 = n
𝑣. 0001
π.d
  
 =
03 . 0001
3, 41  x 8
 
 = 62,4911  mpr  
 
 
 
idaJ  ecek p nata  naratup  nisem  
 rob naknarasid gnay  halada  
62,4911  mpr  
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 adnat hutneynem rob atam
.ada gnay kitinep  
.f   adap ”NO“ lobmot nakeT
ob atam aggnih rob nisem  r
.ratupreb karegreb  
.g   narobegnep nakukaL
 saut naknurunem nagned
 idajret aggnihes rob nisem
 aggnih nanakamep
.gnabul haubes kutnebmem  
.h   saut naksapel ,hadus akiJ
.aggnihes nahalreb  
.i   nad kian karegreb rob atam
 nagned rob nisem nakitam
.”FFO“ lobmot nakenem  
.j  kukaL  utigeb narobegnep na
 aynsuretes  aggnih
 gnay gnabul kutnebmem
es  ajrek rabnag nagned iaus  
 
 
 
 
 
 
 
6  natacegneP  gnisaC   gnaY
idaJ haleT  
 
 :talA  
 yarpS ,nug  
roserpmok . 
 
 
.a   atres natalarep nakpaisreP
 gnay nahab .tac id naka  
.b   naakumrep hurules nakitsaP
 narotok aumes irad hisreb
.lepmenem gnay  
.c   nagned iskope tac rupmaC
 kuda naidumek tac kaynim
.atar aggnih  
.d   narupmac nakgnauT
 hadaw maladek tubesret
.a   gnay natacegnep lisah kutnU
 tac nasipalep nakukal lamiskam
 gnay  kutnu gnalureb
.isorok iradnihgnem  
.b  tapmet id natacegnep nakukaL  
 nad,ubedreb kadit hisreb gnay
 iradnihgnem kutnu nignareb
 gnay natacegnep lisah  gnaruk
.kiab  
.c   natacegnep lisah nakgnireK
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: 3K  
 ,ajrek naiakaP
 ,atamacak
 ,nagnat gnuras
 nad .reksam  
nug yarps . 
.e   irad torpmes naracnap rutA
nug yarps  
.f  torpmeS  adap iskope tac nak
p hurules  aggnih  naakumre
.atar   uggnut naidumeK
.gnirek iapmas  
.g  a uti haleteS  hurules salpm
.sulah aggnih naakumrep  
 hibelret gnisac nakkateL
.naanrawep mulebes uluhad  
.h   nug yarps nakhisreB
.tac kaynim nakanuggnem  
.i  c ,hisreb haleteS  tac rupma
tac kaynim nagned anrawep  
 nug yarps maladid  
.atar aggnih kuda naidumek  
.j  rpmeS to  ek anrawep tac nak
 naakumrep hurules  gnisac
.atar aggnih  
.k   natacegnep lisah nakgnireK
 ,irahatam ranis hawabid
 anekret nagnaj nakahasu
.ubed  
raneb aggnih -  gnirek raneb
irahatam ranis hawabid  
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.C  sitiroeT utkaW nagnutihreP  
 utkaw nakhutubmem itsap kudorp utaus nataubmep paites malaD
 malad nakhutubid gnay utkaw apareb iuhategnem kutnu ,naajregep
  iroet araces nagnutihrep uata lawa nagnutihrep nakadaid surah naajregnep
nataubmep utkaw narabmag iagabes    nataubmep malad alup utigeb ,kudorp
gnisac   utkaw nagnutihrep hadumrepmem kutnU .tekirb katecnep nisem
 nataubmep sitiroet gnisac  :tukireb itrepes sesorp aparebeb malad igabid tekirb  
.1   nataubmeP gnisac  
.a  nahab naadnaneP  
)1  : ada gnay lebairaV  
)a   tala napaisreP 006  kited  (T )P  
)b   nahab rukugneM 009  kited  )bmT(  
)c   iadnaneM 04  ( ilak )p∑  
)d   utkaW 04  )tT( adnat/kited  
)2  : tukireb iagabes nahab naadnanep latot nagnutihreP  
)a  napaisrepT   )bmT + pT ( =  
   ( = 006  kited   + 009  kited ) 
    = 15 kited 00  2 uata 5 tinem  
)b  naadnanepT    ( = )tT x p∑  
   = (  04  x 04  )kited  
   1 = 6  uata kited 00 62   tinem  
 naadnanep totT idaJ  )naadnanepT + napaisrepT ( =  
2( = 5 2 + tinem 6 )tinem  
16  
 
 
 
  = 15  tinem  )1T( ..........................  
.b  rabmaggneM  
)1  : ada gnay lebairaV  
)a  06 = )P( tala napaisreP  0 kited  
)b  ( gnotop sirag rabmaggneM  = )g∑ 05  ilak  
)c  ( rob kutnu adnat nataubmeP  = )b∑ 25  ilak  
)d   utkaW  = )gT( sirag nataubmep ilakes 03  kited  
)e  lakes utkaW  = ) bT( rob adnat nataubmep i 02  kited  
)2   halada rabmaggnem kutnu nakanugid gnay utkaw nagnutihreP
: tukireb iagabes  
)a   totT  ( =   )gpT( sirag nataubmep )gT x g∑  
( = 05   x ilak 03  )kited  
 =  0051  uata kited 52  tinem  
)b  ( =    )bpT( rob adnat nataubmep totT )bT x b∑  
( = 25   x ilak 02  )kited  
 =  0401  uata  kited 71  tinem  
)c  rabmaggnem totT idaJ  )P + bpT + gpT( =  
    ( =  0051  + 0401  kited )006 +  
     = 35  ..............tinem  2T( ) 
.c  nahab nagnotomeP  
)1  : ada gnay lebairaV  
)a   talp nagotomeP 04  ilak  ( p∑ ) 
26  
 
 
 
)b   gnotop  nad nasapegneP 09  kited  )pT(  
)c   nisem napaisreP 003  )P( kited  
)2  : tukireb iagabes nagnotomep latotT nagnutihreP  
 x pT( =   talp nagnotomep totT P + )p∑  
( = 09   x kited 04   + )ilak 03 ted 0 ik 
 = 0063   uata kited 06  3T( .....tinem ) 
.d  nahab  ignabuleM  
)1  : ada gnay lebairaV  
)a   Ø roB 8 ( mm  halmuj )kB∑ 25  gnabul  
)b  aT( utkaw nahabmaneP gnabul/tinem 1 )  
)2  : tukireb iagabes )nt( nahab ignabulem nagnutihreP  
 = nt sumuR
𝐿
𝑎.n 
. )nt( .............  
: anamiD  
 )tinem( iroet nahutubek = nt  
 narobegnep gnajnap = L  
 a )tup/mm( nanakamep natapecek =  
 nisem ratup natapecek = n  
)L( ................d 3,0 + wl = L sumuR  
 rob atam retemaid = d  
 talp labet =wl  
n sumuR   =
𝑣. 0001
π.d
)n( ...............  
)tinem/retem( gnotop natapecek = V  
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 41,3 =  π  
 agraH  a   kutnu Ø 8 naratup/mm 1,0 utiay  
tinem /retem 03 utiay V agraH  
)a   narobegnep naiaseleyneP Ø 8 mm 1 )wl( kutnu mm  
 L  d 3,0+ wl =  
 x 3,0 + 1( =  8  = ) 4,3  )L( .......... mm  
 n   =
𝑣. 0001
π.d
  
 =
03 . 0001
3, 41  x 8
 
 = 62,4911  )n( ......mpr  
 nt   =
L
𝑎.n 
 
  =
3,4
(0,1 x 4911 )  
 
,0 = 30  )1nt( ............ tinem  
)b   Ø narobegnep totT 8    =  mm T( x kB∑ w  1nt + ) 
 = 25  1( x  ,0 + 30 ) 
 = 65,35   ( 54 )4T(.... tinem )  
.e   nakutnebmeP  
)1  lebairaV  
)a  neP nakuke  ( r∑  ) 01   adneb  04 ilak  
)b  nep )rT( ilakes utkaW nakuke  006  kited  
)c   napaisreP 006  kited  )P(  
)d   nasapegneP 0003  )sT( tinem  
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)2  nagnutihreP  
utiay nakutnebmep kutnu naknugid gnay utkaW  
nakutnebmep totT   
( = rT x r∑ sT + P + )  
 = ( 04   x 006   + 006 + ) 0003  kited  
 = ( 04   x 01  + ) 01   + 05  tinem  
 = 064  .. tinem 5T(  .............. ) 
.f   napaisreP  nasulahgnep naakumrep  
)1  lebairaV  
)a  tinem 01 tala napaisreP  
)b   naadniregneP talp gnuju  02  )gT( tinem  
)c   nasalepmagneP 06  )maT( tinem  
)2  nagnutihreP  
 = naakumrep napaisrep totT +01  maT + gT( ) 
 = +01 ( 02  + 06 tinem )  
 = 09  T( ......................tinem 6) 
.h  natacegneP  
)1  : ada gnay lebairaV  
)a   tala napaisreP 006  kited  
)b   anraw nad iskope tac rupmacneP kited 006  
)c   iskope natacegneP 0081  kited  
)d   anraw natacegneP 0081  kited  
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)2  natacegnep naiaseleyneP  
natacegnep totT   =  + 006 + 006 0081   + 0081  
 = + 01(  01  + 03  + 03 tinem )  
 = 08  em T( ........................ tin 7) 
 nataubmep sitiroet utkaw tatot idaJ  gnisac   tekirb katecnep nisem adap
: utiay  
kT 6T+5T+4T+3T+2T+1T =  nahurulese  
 = 15   +  tinem  35  inem   + t 06    +  tinem 54  + tinem 064   
   + tinem 09 tinem  + tinem 08  
 = 8 93   uata tinem 31  maj  65   tinem  
 
.D  lanoisgnuF ijU  
.1   lanoisgnuF ijU gnisaC  
 isgnuf iauhategnem kutnu nakaukalid lanoisgnuf ijU  gnisac  hakapa
 .muleb uata kayal hadus  gnisaC  isgnufreb   irad rotarepo gnudnilep iagabes
 idajret kadit raga nisem naratup tnedicni  .  iju iuhategnem kutnU  oisgnuf -n
nataubmep lisah adap naaskiremep pahat aparebeb nakukal id ulrep ini la  
gnisac : halada tubesret naaskiremep nupada ,  
.1   adap nakukenep hakapa askiremeM  gnisac paites  t nakukalid gnay -e
iauses hal  snemid nad kutneb nagned .ajrek rabmag adap i  
.2    natikarep sesorp malad hakapA  gnisac halet tuab gnabul  .iauses  
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 naktapad id ,lanoisgnuf iju lisah padahret naaskiremep nakukalid haleteS
lisah   nagnasamep adap awhab gnisac   adap akgnar   nakanuggnem nagned ys -s
  met  ,tuab  gnisac   tikides hisam gnasap id gnay gnaggner et , ipat  geb kadit uti -i
ut   isgnuf ihuragnepmem gnisac  .tubesret  
.E  ajreniK ijU  
 nisem adap ajrenik ijU  tekirb katecnep  iuhategnem kutnu naujutreb
 uata kiab nagned ajrekeb hadus hakapa tubesret nisem irad isgnuf .kadit   
c iju adap  alup utigeB gnisa  ,  gnisac   tapad alibapa kiab nakatakid asib ilem -n
nisem naratup irad rotarepo ignud  ajrenik iju arac nakapurem ini hawabiD .
 nisem  tekirb katecnep  ubmel narotok  metsis yrator . 
.1   ajreniK ijU  niseM  katecneP  tekirB  
.a  alarep nakpaiyneM  narotok itrepes nakhutubid gnay aidem nad nat
 ,ijnak gnupet nanoda nad ,uyak ijagreg kubres ,arab utab ,ubmel
 aggnih kuda nad hadaw utaus maladek tubesret aidem rupmaC
.atarem  
.b   nanoda nakkusam naidumek nakatec maladek nakatec sala nakusaM
pmac id hadus gnay  naidumek hunep aggnih nakatec maladek idat ru
.nakatec putut nagned putut  
.c  .nasadnal adap tapadret gnay nakatec nakudud adap nakatec gnasaP  
.d  arac nagned nakenep lokgne nagned retnes nakatec nakahasU  
naksapegneM   repotes tuab nagned   gnay repotes gnabul b tapet  adare
 hawab isis id nasadnal  nakatec . 
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.e   rotom aggnihes  ”NO“ lobmot nakenem nagned nisem nakalayN
.nisem adap serpegnep metsis nakkareggnem nad ratupreb kirtsil  
.f  ret aidem sserpegnem naka metsis sitamoto araceS  utas amales tubes
.nanakenep ilak  
.g   hadus nakatec nakitsamem hadus rotarepo nakitsap ,sserpegnem taaS
 nasadnal icnugnem arac nagned utiay ,kareggnep nagnel adap tapet
 duab adap nakatec repots   aggnihes aynhawab id adareb gnay
 gnay nasserpegnep lisah tapadnem isiserp . 
.h  gnay tekirb nanoda takgnA  .nakatec atreseb katecid halet  
.i  nakatec irad tekirb lisah nakrauleK   nad natadapek lisah kec
tekirb namagaresek . 
.j  .ihunepret naknigniid gnay halmuj aggnih aynsuretes utigeB  
        akam tekirb katecnep nisem ajrenik iju nakukalid haleteS
 lisah naktapadid p awhah nisem nakanugnem naserpegne   tekirb katecnep
 tekirb irad natadapek nad uynitnok araces tinem rep tekirb 21 naklisahgnem
.agajret  
 
.F  nasahabmeP  
 sesorp uata napahat aparebeb tapadret ini gnisac nataubmep malaD
 .iulalid surah gnay  hakgnal  lawa  isakifitnedignem halai nakukalid surah gnay
 .ajrek rabmag isakifitnedI  rabmag  ajrek  imahamem sesorp nakapurem  pesnok  
adnehekid gnay niased   ik helo  gnacnarep   utaus nisem  aynada nagneD .
hakgnal -  ajrek rabmag isakifitnedignem itrepes ,tapet gnay lawa hakgnal
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d nahalasek idajret kadit naajregnep sesorp adap nakparahi  itrepes ,
naruku nad kutneb nagnapmiynep  naruku itupilem ajrek rabmag isakifitnedI .
taubid naka gnay rabmag kutneb nad . 
 nahab sineJ  nataubmep malad nakanugid gnay  gnisac   talp halada ini
resye  k nagned  nalabete 8,0 .mm   I  kutnu nakukalid ulrep nahab isakifitned
iuhategnem   naajregnep naukalrep nagned nagnubuhreb gnay tala irad isgnuf
nisem nad tala naaanugnep nad . b anerak halada resye talp aynhilipid nasalA -a
 aynagrah ,narasapid nakumetid hadum nah d aguj talp nalabetek ,uakgnajret -i
tekirb katecnep nisem gnisac taubid kutnu pukuc assar .  
 nataubmeP gnisac   gnay naajregnep sesorp  aparebeb nakanuggnem
,nakanugid   gnotopid talp naidumek talp adap ramaggnem halada lawa hakgnal
,talp gnotop nisem nakanuggnem   iauses natapilep sesorp nakukalid uti haletes
 gnabul kutnu nagnabulep sesorp nakukalid naidumek nad ajrek rabmag adap
.tuab  
nahab nagnotomep sesorP   nad nahab napaisrep haletes nakukalid
 nisem  nakanuggnem nagnotomeP .nahab narukugnep  talp gnotomep
 enituoliug  nahab nagnotomep naajregnep kutnU .gnotop ijagreg nad ubmep -a
 nakanuggnem gnisac nat  naktujnalid nad enituoliug gnotop nisem
 gnotop gnitnug nakanuggnem   talp  kutnu    nagnotomep   nahab   gnay  kadit   
enituoliug nisem nakanuggnem nakajrekid asib  .  
eS ggnem naadnireggnep sesorp naktujnalid nagnotomep sesorp halet -u
  lisah nakiparem kutnu naujutreb naadnireggnep sesorP .nagnat adnireg nakan
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 .ayntujnales sesorp kutnu gnagepid  taas  majat  kadit  raga talp  nagnotomep
naktujnalid ipar hibel gnay lisah kutnU  .rikik nakanuggnem  
 ajrek ramag nagned iauses nakukenep sesorp nakukalid naidumeK
 riggnip naigab raga najutreb nakukeneP .launam gnidneb nisem nakanuggnem
 .rotarepo iakulem asib aggnihes majat kadit gnisac  
d ,nenopmok natacegnep halada aynntujnales sesorP  ini sesorp mala
 gnisac  asis nakisrebmem kutnu uluhad hibelret salpma id -  haletes ,tarak asis
asis nad ubed nakhisrebmem kutnu hisreb niak nakanugnnem palid uti -  asis
 ,roserpmok nakanuggnem natacegnep sesorp ,lepmenem gnay kaynim
 nad tac ,lupmed ,nugyarps it ren .  raga halada ini natacegnep sesorp irad naujuT
.kiranem aynnalipmat raga nad tarakreb hadum kadit gnisac   
,lanoisgnuf iju irad uajnitiD k ada hisam ipat nakanugid tapad gnisac -e
 ek gnasapid gnisac taas ales aynada halada tubesret nagnarukeK .nagnaruk
gnar ed amas kadit rabmag adap gnisac naruku nakbabesid uti laH .nisem ak -n
 ipaT .aynnaataynek adap gnisac irebid naka gnay akgnar gnadib naruku nag
 lukumem arac nagned ikiabrepid asib  hisam anerak lataf halkadit tubesret lah
–   iapmas gnisac ipet naigab  lukum  sap gnay naruku  naktapadid  nagneD .
nakadaid ulrep akam ,tubesret nagnarukek aynada  nakiabrep  gnay aladneK .
 nakirebid gnay naajregnep utkaw halada tubesret nakiabrep kutnu ipadahid
 kadit tala namajnimep akam naajregnep asam aynsibah nagned ,sibah halet
ad  nakanuggnem surah aynnakiabrep sesorp adap nakgnades igal nakukalid tap
nisem - .isakirbaf lekgneb id tapadret gnay itrepes nisem  
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 nakirogatakid  tubesret nisem ,ajrenik iju irad uajnitid alibapA  iauses
naparah nagned   kaynab hibel tekirb katecnem upmam tubesret nisem anerak
 ikilimem silunep helo taubid gnay niseM .launam arac nagned nakgnidnabid
 nakatecnep ilak 21 nakenem upmam gnay ,nakenep/serpegnep lokgne utas
 lisah natadapeK .ayntinem paites malad tekirb  halet gnay   katecid
nakanuggnem   aggnihes pukuc gnay natadapek ikilimem tekirb katecnep nisem
 naklisahid gnay tekirb asib   .amal nahatreb  
 
.G   nahibeleK d  na nahameleK  
.1  nahibeleK  
.a  m gnisaC  ,hadum nagned gnasap rakgnobid tapad tubesret nise
 nakasurek tapadret alibapa aggnihes  aynnenopmok utas halas adap
.naitnaggnep nakukalid hadum  
.b   aggnihes ,natapecek nagnidnabrep iagabes recuder nakanuggneM
.ipar nad lepmis hibel kapmat nisem  
.c  id niased anerak ,tubesret nisem adap tapadret simonogre ialiN -s
apalid rotarepo isidnok nagned nakiause .nagn  
.d  m nakatec adaP aynnaanuggnep malad hadu  nakanuggnem anerak  
 kirtsil rotom adap nabeb ignarugnem aggnihes launam ratup ajrek  
 nakatecnep tapecrepmem asib nad . 
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.2  nahameleK  
.a   naktapmetid akitek kases ulalret gnay nakatec aparebeb tapadreT
 tapet gnaruk gnay nakudud naruku naknerakid nakatec nakudud adap
 sesorp tabika .anrupmes gnaruk gnay naajregnep  
.b   nigni alibapa aggnihes nalaj ador tapadret kadit ini nisem
rah nisem nakhadnimem .takgnaid su  
.c  naruku iauses gnaruk gnay nakatec nakudud aparebeb tapadreT  s -e
 rotarepo aggnih .nakatec natapmenep malad aladnek imalagnem  
.d  L nasadna   anerak anrupmes gnaruk  gnay repotes gnabul tapadret
tapet gnaruk  okgne nagned gnecnelem tikides nakatec aggnihes  l
akenep .n  
.e  s ada hisam / akgnar adap tapar gnasapret tapad kadit nisem gnisaC -e
.al  
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V BAB  
NARAS NAD NALUPMISEK  
 
 
.A  nalupmiseK  
 naijugnep aggnih nataubmep lisah nakrasadreB  nisem  katecnep  metsis tekirb
yrator : tukireb iagabes lah aparebeb naklupmisid tapad ,  
.1   tekirb katecnep nisem gnisac nataubmep kutnu nakanugid gnay nahaB
mm8,0 nalabetek nagned resye talp halada yrator metsys  .  
.2  eP  taubmem kutnu nakanugid gnay natalar gnisac  halada   rabmag tala
 ,ukis siraggneP ( itupilem ,iadnanem nad seroggnoP  , kitineP  tasup  ,
ajab ratsiM   ,)gnulug ratsiM ,  ,kilordih gnotop niseM gnidneb niseM  ,
 ,iatnal rob niseM  adnireg niseM  ,nagnat ijagreG  , osserpmoK  ,r  yerpS
nug rikiK , ulaP ,mugaR ,  ,ajrek naiakap ( itupilem natamaleseK talA ,
ataM acaK ,  ,utapeS  .) nagnisibek madereP  
.3   nataubmeP gnisac   katecnep nisem adap tekirb  yrator metsys   ,itupilem
utiay nakanugid gnay nahab nahilimep ,ajrek rabmag naacabmep   talp
sye  nalabetek re 8,0  ,mm nagnotomep sesorP  ( itupilem  narukugneP
nahab  ,  ,gnikraM nahab nagnotomeP  nad , nasulahgneP  sesorP ,)
narobegneP  ( itupilem narukugneP  , nasikuleP  , nakitineP  nad ,
narobegneP  ,) esorP nakukenep( nahab nakutnebmep s )  ,  sesorP
 naiaseleyneP naakumreP   ,nalupmednep ,naadnireggnep( itupilem
)natacegnep nad nasalpmagnep  
.4   lanoisgnuf iju irad lisaH  isgnufreb tapad gnisac nakkujnunem gnisac
nadeS .nisem naratup irad rotarepo ignudnilem nagned kiab nagned -g
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 halada tekirb katecnep nisem tala ajrenik nak  21 naklisahgnem asib
.tinem rep tekirb  
.B  naraS  
 nisem nataubmep nakukalid haleteS  katecnep tekirb  , irebmem tapad silunep  
  naras nupadA .tubesret nisem naanrupmeynep atres naujamek imed naras – naras  
 : utiay silunep nakiapmasid gnay  
.1   taubid tapad serpegnep nad nasadnal takgnareP elbuod  isahgnem kutnu -l
.kaynab nad tapec hibel gnay tekirb nakatec nak  
.2  raneb gnay naigabid ajas hilipid tapad gnisac nairebmeP - bmem raneb -u
.nisem naratup tapadret gnay uata ajas nakhut  
.3  nep taubid akgnar aynkiabeS  taas raga iatnal nagned tuabid asib raga tiag
.rategreb kadit nisem naserpegnep sesorp  
.4  C  nagned itnagid tapad nakate  nagnotop  kutnu naujut nagned ,iseb apip
.naajregnep utkaw ignarugnem  
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 .1 lebaT gnabmaL - narilA margaiD irad gnabmal  
gnabmaL  amaN  nagnareteK  
 
 lanimreT  
 
 
 
 )dne( rihkareb ,)trats( ialum nakataynem kutnU
  )pots( itneheb uata  
 
 tupnI   nususid nakirebid gnay nataraysrep nad ataD
 inisid  
 
gnaro naajrekeP  nagnabmitrep nakulrepid inis iD -  nagnabmirtep
 nataraysrep ,ajrek nataraysrep nahilimep itrepes
 ,sanap naukalrep nad nahab ,naajregnep
rotcaf nad nanamaek rokaf naanuggnep -  rotkaf
agrah ,nial -  ,siripme agrah   .lld  
 
 nahalogneP   nagned sinakem araces nakukalid nahalogneP
.rabmag nad lebat ,naamasrep nakanuggnem  
 
 nasutupeK   agrah nagned nakgnidnabid gnutihid gnay agraH
 .lld ,akotaP nasutupek libmagnem kutnU  
 
 nemukoD   adap nakraulekid amatu gnay nagnutihrep lisaH
ini tala  
 
 gnubugneP   tapmet irad naraulegnep nakataynem kutnU
ata aynmulebes tapmet ek nasutupek  ,ayntukireb u
 gnay narila malad ek nakusamep utaus uata
  .tujnalreb  
 
narila siraG  hakgnal nakgnubuhgnem kutnU -  gnay hakgnal
naturureb  
 
kadit = T ;ay = Y :natataC     (  ,osraluS : rebmuS 4002  : )i  
 
 
 
 
 
 
48  
 
 
  
 .2 lebaT tnA nagnubuH  gnotoP natapeceK ,retemaiD ara d ratuP natapeceK  na  
roB ataM  
 
  ,irtnamuS( 662 : 9891 ) 
 
 
 
 
 
 
 
 
 
 
 
58  
 
 
  
 .3 leaT D gnaY ialiN iapaci  U isnareloT naajrekeP araC aparebeB helO  mum  
L narukU kutnU reini  
 
)342:0002 ,namtaruS nad ,anahuJ(  
 
 )981:0002 ,namtaruS nad ,anahuJ(  
 
 
 
68  
 
 
  
 .4 lebaT   margaiD  roB retemaiD nagnubuH d tayaS natapeceK na  
)38 : 1891 ,nejihreT(
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
78  
 
 
  
5 lebaT  SSH sinej rob atam kutnu gnotop natapeceK . )262 : 9891 ,irtnamuS(  
 
 
 
 
 
 
 
 
 
.oN  nahaB  tinem/reteM  teeF tinem/  
.1  50.0( hadner nobrak ajaB - )C % 03.0  4,42 - 5,33  08 - 001  
.2  03,0( hagnenem nobrak ajaB - )C % 06,0  4,12 - 4,42  07 - 08  
.3  06,0( iggnit nobrak ajaB - )C % 07,1  2,51 - 3,81  05 - 06  
.4  apmet ajaB  3,51 - 3,81  05 - 06  
.5  narupmac ajaB  2,51 - 4,12  05 - 07  
.6  leetS sselniateS  1,9 - 2,21  03 - 04  
.7  kanul gnaut iseB  5,03 - 7,54  001 - 051  
.8  sarek gnaut iseB  5,02 - 4,12  07 - 001  
.9  apmet tapad gnaut iseB  4,42 - 4,72  08 - 09  
.01   nad nagninuK eznorB  0,16 - 4,19  002 - 003  
.11  eznorB  iggnit kirat nagnaget nagned  4,12 - 7,54  07 - 051  
.21  lenom magoL  2,21 - 2,51  04 - 05  
.31  naudap muini2mulA nad muinimulA  0,16 - 4,19  002 - 003  
.41  nad muisengaM  naudap muisengaM  2,97 - 0,221  052 - 004  
.51  utab nad remraM  6,4 - 6,7  51 - 52  
61  aynsinejes nad tilekaB  4,19 - 0,221  003 - 004  
88  
 
 
  
nakuket nagnutihreP  
 
L = L  a L +  b L + p 
L  p  =
𝑛𝑅  .𝜋.𝛼°
081
 
X + dR = nR  
L  a L =  b  1L = – )S + dR(  
: nagnareteK  
 nahab gnajnaP = L nakukenep mulebes  
L  p  =  ecnawolla dneB ) nakuket gnajnap nahabmatrep (  
nahab labeT = S  
 iraJ = nR – suidar ubmus ek tasup kitit irad iraj  
 iraJ = dR – malad rusub irad iraj  
gnatab / talp labet = S  
nahab macam irad gnutnagret gnay nakokgneb neisifeoK = C  
 
 
 
 
98  
 
 
  
 
 
 
 iraj aratna karaJ = X – x larten ubmus nad dR malad iraj  
nakuket tuduS = α  
.a  )K( nalutnamep rotkaF
 
1α/2α = K  
: nagnareteK  
ilabmek nalutnamep rotkaF = K  
nakokgnebmep tuduS = 1α  
fitkefe tuduS = 2α  
 
nakukeT nagnutihreP )natujnal( .  
09  
 
 
  
 
 : 1991 ,orotnaH doriS nad onojdraP(  )111  
 
 
nakukeT nagnutihreP  )natujnal( .  
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